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PRE  FAT  OK  Y  NOTE. 


A  DOZEN  years  ago,  among  a  varietv  of  other  matters,  there  >vas 
committed  to  the  Author  s  charge  two  thousand  acres  of  plantation, 
the  age  of  which  ranged  chiefly  from  thirty -five  to  sixty  years. 
Till  then  comparatively  little  timber  had  been  cut  from  amongst 
it ;  but  its  advanced  state  indicated  that  time  ought  not  to  be 
lost  in  turning  it  to  more  advantage.  Having  previously  given 
most  of  his  time  and  attention  to  other  pursuits  than  the  manu- 
facture of  wood,  the  Author  naturally  set  about  acquiring  informa- 
tion on  that  subject  from  others,  but  soon  found  that  many, 
however  willing,  had  little  to  communicate,  and  that  others,  who 
did  know  something,  were  shy  of  giving  him  information,  apparently 
considering  that  what  they  knew  was  their  own  secret.  Further, 
it  was  evident  that  most  parties,  though  conversant  with  some 
particular  track,  knew  little  beyond  it.  Accordingly,  the  Author 
could  find  no  such  thing  as  a  broad  system,  a  generally  understood 
fundamental  principle  from  which  he  could  work  with  certainty  in 
any  given  direction.  He  was  thus  led  to  feel  that  the  sooner  he 
succeeded  in  systematising  the  whole  subject,  the  better  for  his 
employer  and  for  himself.    He  also  knew  that  before  he  could  with 
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propriety  profess  to  take  the  lead  of  others,  he  must  not  only  be 
abreast  with,  but  ahead  of  them. 

Placed  in  those  circumstances,  he  threw  himself  entirely  on  his 
own  resources,  carried  out  a  series  of  carefully-tested  experiments, 
storing  up  fact  after  fact  till  assured  that  he  had  in  a  measure 
mastered  the  subject.  The  results  of  those  experiments,  syste- 
matically arranged,  are  presented  in  this  volume,  now  pubHshed  in 
the  belief  that  what  the  Author  has  found  so  useful  to  himself  will 
be  found  useful  and  acceptable,  not  only  to  those  placed  in  like 
circumstances,  but  to  all  who  ha^e  an  interest  in  such  matters, 
whether  as  growers  of  home,  or  manufacturers  of  home  or  foreign 
timber. 

Castle-Forbes,  Aberdeenshire. 
20th  May  1862. 
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THE  EELATIVE  VALUE 

OF 

ROUND  AND  SAWN  TIMBEE. 


In  order  to  lead  to  a  correct  estimate  of  tlie  value  of  timber  in  a  given 
plantation,  it  is  essential  that  the  following  facts  be  first  known  : — 

I.  The  Expense  of  Felling; 
II.  The  Expense  of  Tkanspoet  ; 
III.  The  Expense  of  IManijfactuee. 

These  three  chief  heads  involve  minor  points  equally  necessary  to  be 
known,  and  which  will  come  up  for  consideration,  and  be  treated  of, 
each  in  its  proper  place  and  connection. 


CHAPTER  L 

THE   EXPENSE   OF  FELLING. 

This  must  ever  vary  with  the  rate  of  wages ;  but  at  the  present 
date,  when  2s.  6d.  per  day  is  considered  fair  wages  for  a  woodcutter 
getting  steady  work  from  one  employer,  cutting  and  pruning  pit 
prop- wood  costs  about  3s.  6d,  per  100  trees.*    Cutting  and  pruning 

*  Practice  does  mucli  in  tliis,  as  in  everything  else.  We  have  seen  a  good  axeman 
select  and  fell  35  to  40  dozen  larches,  4  to  5  inches  diameter  at  ground,  in  ten  hours, 
and  40  to  45  dozen  Scots  firs  in  a  like  period ;  being  about  6d.  per  100  for  the  Scots  firs, 
and  7d.  for  the  larches. 
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trees  7  to  10  inches  diameter  costs  6s.  to  7s.  6d.  per  100 ;  trees  about 
10  inches  average  diameter  at  root,  8s.  to  9s.  6d.  per  100.  Those  of 
larger  size  are  found  to  range  from  to  }  of  a  penny  per  cubic  foot 
for  felling,  pruning,  and  cross-cutting  into  suitable  lengths.  Trees  of 
rough,  short,  and  thick  habit,  on  uneven  ground,  and  at  considerable 
distances  apart,  may  cost  the  latter  sum ;  and  where  clean,  straight- 
grown,  tractable  timber,  of  good  sizes,  the  former.  Scots  fir  and  larch, 
under  ordinary  circumstances,  cost  less  than  spruce  ;  the  last  frequently 
retaining  a  large  proportion  of  its  branches  till  they  are  rather  dif&cult 
to  remove.  Trees  are  more  easily  felled  from  the  standing  roots  than 
\^here  they  have  been  blown  down  by  a  gale  of  wind,  or  trenched  over 
during  the  operation  of  improving  the  land  in  which  they  grew,  ^^^len 
blown  down,  they  frequently  get  entangled  in  masses,  and  laid  awk- 
wardly, and  often  a  portion  of  the  trunk  is  imbedded  in  the  surface 
of  the  ground  among  stones  and  other  obstructions  to  the  operations 
of  the  cutter ;  besides,  there  is  considerable  risk  of  the  most  valuable 
part  of  the  trunk  splitting  in  the  act  of  cutting,  unless  managed 
cautiously,  and  with  some  degree  of  tact.  When  trees  are  laid  over 
in  the  act  of  trenching  the  ground,  sand  is  apt  to  be  thro^vn  on  the 
bark,  thereby  blunting  the  saw,  or  occasioning  removal  of  the  bark, 
by  means  of  an  axe. 

Before  entering  fully  on  the  subject  of  expense  of  transport,  it  is 
necessary  to  notice  the  various  methods  of 


MEASUEEMEXT  OF  EOUND  TIIVIBER. 

Various  EuLE  I.  With  a  cord  take  the  circumference  of  the  tree  at  the 
J^2i?e-  middle,  if  it  tapers  regularly  throughout,  and  in  sections  if  it  does 
^mhef  not.  After  making  allowance  for  the  bark,  if  it  has  not  previously 
been  removed,  the  cord  is  folded  into  four  equal  parts  for  the  quarter- 
girt  ;  this  last  is  multiplied  by  itself,  and  the  product  by  the  length,  to 
find  the  solid  content.  Example : — Length  of  section  is  12  feet,  and 
girth,  after  deducting  bark,  50  inches  :  what  is  the  solid  content  ? 
50  in.  divided  by  4  is  I2h  in.  ;  then  12J  in.  multiplied  by  12 J  in. 
is  1  ft.  1  in.  01  pts. ;  which,  multiplied  by  12  ft.,  is  13jV  cubic  feet. 

KuLE  II.  Multiply  the  square  of  -J^  of  the  girth  by  twice  the  length, 
and  the  product  is  supposed  to  be  the  true  content  nearly.  Example : 
— Length  of  section  is  12  feet,  and  girth,  after  making  allowance  for 
bark,  is  50  inches  :  what  is  the  solid  content  ?  50  in.  divided  by  5  is 
10  in. ;  then  10  in.  multiplied  by  10  in.  gives  8  in.  4  pts. ;  which, 
multiplied  by  24  (twice  the  length),  gives  16|  cubic  feet. 
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These  two  rules  are  distinguished  throughout  this  work  as  Eule  I. 
and  Eule  II.  respectively.  Were  a  section  of  a  tree  cylindrical,  or  even 
the  fmstum  of  a  cone,  the  method  of  calculating  its  solid  content  by 
Eule  I.  would  be  erroneous  in  the  proportion  of  11  to  14  nearly;  but  as 
all  trees  grow  more  or  less  elliptical,  the  error  is  much  less.  Neither 
Eule  I.  nor  Eule  II.  is  correct,  although  mere  theorists  suppose  the 
latter  to  be  nearly  so.  In  fact,  the  various  forms  which  the  trunks  of 
growing  trees  assume  are  such  as  to  set  all  rules  together  at  defiance 
PEACTICALLY.  Measurement  by  Eule  I.  has  been  long  in  use,  is  widely 
known  ;  buyers  and  sellers  understand  each  other  by  it ;  and  no  need 
has  been  found  for  a  better  in  practice.  Still,  it  is  necessar}-  to  bear 
in  mind  that  it  is  not  accurate.  This  will  come  more  prominently 
into  view  when  we  come  to  treat  of  the  weight 
of  timber.  Fig.  1  will  serve  to  illustrate  the 
measurement  of  round  timber  by  Eule  I.  A 
section  of  a  tree  is  1 2  inches  long,  and  its  girth 
under  the  bark  48  inches :  what  is  its  soHd 
content?  48  in. -^4  in.  =  12  in.;  then  12  in. 
xl2iiL  =  144  in.xl2  in.,  gives  1  cubic  foot. 
By  Eule  II.  it  would  be  fully  IJ  feet,  a,  ex- 
terior of  section ;  hhhb,  dotted  lines  marking 
the  sides  of  the  square,  or  what  is  included  by  the  "  quarter-girt." 
It  will  be  observed  that,  although  the  small  angles  cccc  are  vacant, 
the  extra  wood  dddd,  not  included  in  the  measurement  by  Eule  I., 
makes  a  difference  of  3  feet  on  11,  were  the  section  cylindrical,  as 
already  explained. 


Difficult)-  of 
obtaining 
exact  mea- 
surement. 


Rule  I., 
that  com- 
monly used 
in  measur- 
ing round 
timber. 
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CHAPTER  11. 

THE    EXPENSE    OF  TRANSPORT. 


Weight     Let  the  means  of  transport  be  what  it  may,  the  rate  of  expense  must 
pensVof     ^'^er  be  ruled  by  the  weight  of  the  timber  ;  and  there  are  few  subjects 
transport.        which  iguoTance  prevails  more  generally,  or  to  a  greater  extent, 
than  on  this.    The  statement  to  be  found  in  any  schoolbook,  to  the 
''Load"  of  effect  that  40  feet  rough,  or  50  feet  hewn  timber,  is  a  "load,"  appears 
to  have  been  quite  'satisfactory  and  conclusive  to  most  parties  ;  and 
when  any  doubt  arose  as  to  a  "  load  "  meaning  a  ton,  it  was  obviated 
by  the  knowledge  of  the  fact  that  spruce,  larch,  and  Scotch  fir  readily 
float  in  water,  and  that  water  weighs  about  62 J  lb.  per  cubic  foot.  A 
Illustration  rather  curious  case  illustrative  of  this  general  ignorance  recently 

of  general 

ignorance  in  occurrcd.  Duriug  the  coutcst  relative  to  the  best  route  for  a  line  of 
weight  of  railway,  a  plain-spoken  but  shrewd  and  honest  timber-merchant,  from 
timber.  ^  large  town  on  the  east  coast  of  Scotland,  was  questioned  before  a 
Parliamentary  Committee  regarding  the  number  of  cubic  feet  of  pine  or 
larch  in  a  ton.  His  reply  was,  24  to  28  feet  round  timber,  when  the 
wood  is  young."  The  opposing  counsel  rejoined,  that  the  witness's  state- 
ment was  undeserving  of  notice,  as  it  was  well  known  that  it  required 
40  feet  of  timber  to  a  ton  ;  besides,  if  24  or  even  34  feet  were  a  ton,  it 
could  not  float  in  water,  which  everybody  knew  that  it  did.  The  honest 
woodman,  speaking  from  experience,  reaffirmed  the  truth  of  his  asser- 
tion ;  and  it  will  be  shown  in  the  course  of  this  work  whether  he 
or  the  learned  London  lawyer  was  the  more  learned  in  this  matter. 


WEIGHT  OF  TBIBER. 

Concen-        The  fact  that  the  Coniferae,  in  common  with  most  other  species  of 
PoJtho?   trees,  build  up  their  timber  in  concentric  rings  or  layers,  is  generally 
one  year.    ^nowu.    Each  of  those  layers  is,  at  least  in  this  country,  beyond 
dispute,  the  growth  of  one  year.    The  weight  of  timber  in  a  tree  is 
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modified  in  a  considerable  degree  by  the  thickness  of  them.  The 
thinner  the  layer  of  tlie  pine,  the  lighter  the  wood  when  green,  and 
the  heavier  when  dry,  and  vice  versa.    But  their  thickness  difCers  not  Thickness 
only  on  different  trees,  but  also  on  different  sides  of  the  same  tree,  ullform!"'^ 
So  remarkably  is  this  the  case  in  the  Norway  spruce,  that  one  side  of  a 
cross-section  examined  had  grown  for  some  time  at  the  rate  of  1  inch 
in  seven  years,  and  the  other  at  the  rate  of  1  inch  in  two  hundred 
years.    This,  however,  may  be  regarded  as  an  extreme  case.    It  is  by 
no  means  rare  for  a  tree  to  grow  more  rapidly  for  a  series  of  years, 
and  more  slowly  during  another,  and  frequently  in  the  course  of  its 
life  to  repeat  these  changes.    As  a  general  rule,  the  nature  of  the  soil  Soil,  &c., 
and  exposure  regulate  the  weight  of  the  timber  grown  on  a  given  ^?^Jth%nd 
spot,  and  it  is  satisfactory  to  find  that  the  number  of  layers  or  years'  ly  ^elghtl^ 
growths  in  a  given  piece  of  pine  being  stated,  the  specific  gravity  of 
the  timber  may  be  estimated  with  a  very  close  approximation  to  cer- 
tainty, if  the  tree,  up  to  the  time  of  felling,  has  been  in  a  thriving  state, 
let  the  soil  on  which  it  has  been  reared  have  been  what  it  might. 

In  the  larch,  spruce,  and  Scots  fir,  which  form  the  more  special 
objects  of  consideration  in  this  section  of  the  present  work,  there  is 
what  is  known  as  "heartwood"  and  "  sapwood."    The  sapwood  is  first  Heartwood 
formed,  and  is  that  by  which  the  alimentary  matter  ascends  and  de-  wood^^ 
scends,  and  is  known  by  its  white  or  light-coloured  appearance,  and 
by  the  exudation  of  sap  when  cut  transversely  while  green.    As  the 
tree  advances  in  years,  the  juices  cease  to  flow  through  the  central 
rings  of  this  sapwood,  and  they  gradually  form  into  heartwood,  at  the 
same  time  assuming  a  brownish  colour.    As  the  tree  increases  in  dia- 
meter, the  heartwood  follows  on  in  the  footsteps  of  the  sapwood, 
although  not  quite  so  regularly,  as  a  few  of  the^  concentric  rings  on 
the  border  form  a  sort  of  debatable  land  between  the  two,  and  will 
be  found  to  be  heartwood  on  one  side  of  the  tree  and  sapwood  on  the 
other.  This  heartwood  is  the  matured  part  of  the  timber,  and,  having  Heartwood 
undergone  a  process  of  natural  embalming,  is  the  more  durable  ;  while  Ji^mW-'^sap- 
the  sapwood  is  the  living,  actinoj,  and  less  valuable,  because  the  less  ^^y* 

^  O'  o'  '  ing^  actiug 

durable  part.    But  what  is  more  to  our  present  purpose,  the  sapwood  timber, 
of  the  Coniferae  (not  so  of  the  oak)  is  almost  uniformly  heavier  than 
the  heartwood  while  green,  and  lighter  when  dry.  This  being  the  case.  Weight 
it  follows,  as  a  matter  of  course,  that  the  weight  of  a  log  mnist  vary,  in  priptr^tlon 
various  states,  in  proportion  to  its  heartwood.    In  larch,  as  heartwood  ^^00?^" 
forms  at  a  much  earlier  age  than  in  Scots  fir  or  Norway  spruce,  the 
weights  of  a  log  of  it  in  the  green  and  dry  states  approach  each  other 
more  nearly. 
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In  order  to  furnisli  data  for  estimating  the  weight  of  timber,  the 
author  carried  out  a  rather  extensive  series  of  experiments,  and  the 
results  of  a  number  of  these  are  stated  in  the  following  Tables.  It 
will  be  observed  that,  along  with  the  weight,  various  other  matters 
Ends  in     liavo  received  a  share  of  attention.    The  points  indicated  are,  (1 )  The 
making  ex-  allowance  to  be  made  for  bark  in  taking  the  girth ;  (2)  Weight  of 
periments.  i^^^Yk  per  cubic  foot  of  timber ;  (3)  The  difference  in  the  weight,  as 
given  by  Eules  I.  and  11. ;  (4)  The  number  of  cubic  feet  round  wood 
to  a  ton,  both  with  and  without  the  bark  ;  (5)  The  difference  between 
the  weight  of  the  rough  or  round  cubic  foot  of  wood,  and  that  of  the 
sawn  cubic  foot ;  (6)  The  difference  between  the  weight  of  the  green 
and  the  dry  scantling ;  (7)  The  weight  of  the  green  and  dry  heart- 
wood  ;  (8)  The  weight  of  the  green  and  dry  sapwood ;  (9)  The  differ- 
ence between  the  weight  of  round  green  timber  and  its  produce  in 
boards  in  the  greeil  state,  and  also  in  the  dry  state. 


REMARKS  ON  TABLE  I. 

The  girth  and  age  of  these  trees  being  given,  the  reader  who  desires 
to  apply  the  information  contained  in  these  Tables  to  use  in  other 
plantations,  can  be  at  no  loss  for  data  to  do  so  ;  only  he  must  keep  in 
view  that  the  nearer  the  top  of  the  tree,  the  younger  the  wood.  The 
Rings  show  layers,  or  concentric  rings,  show  only  the  age  of  the  tree  at  the  point 
eSmin^d"*^  whcre  it  is  cut  across.    Thus,  suppose  a  tree  to  have  grown  a  foot 
longitudinally  annually  for  fifty  years,  the  base  will  show  fifty  rings, 
half-way  to  the  top  twenty-five,  and  the  top  itself  only  one.    A  trans- 
verse section  of  the  above  (Section  I.,  Experiment  I.)  showed  that  the 
tree  had  grown  an  inch  in  about  six  years  on  an  average,  measuring 
from  the  centre  to  the  circumference.    A  tree  that  has  grown  more 
rapidly  will  of  itself  tell  that  it  has  enjoyed  richer  soil,  and  circum- 
stances more  favourable  to  the  development  of  timber ;  it  will  also  be 
Fir :  the    Specifically  heavier  than  the  above  when  green,  and  lighter  when  dry. 
wheT^een,  On  the  otlicr  hand,  a  tree  that  has  been  reared  on  soil  less  rich,  and 
when^dl^^  other  circumstances  less  favourable,  will  have  grown  less  in  the  same 
period  of  time,  and  will  be  found  lighter  while  green,  and  heavier 
when  dry — that  is,  providing  all  the  trees  have  been  alike  healthy. 
In  the  opinion  of  the  author,  it  is  not  necessary  to  be  told  the  descrip- 
tion of  soil,  &c.,  on  which  Korway  spruce,  Scots  fir,  or  larch  have 
grown,  in  order  to  form  an  estimate  of  their  specific  gravity.  Throw 
down  a  newly-cut  log,  give  its  age  and  mean  circumference,  and  it 
will  of  itself  reveal  all  else  that  it  is  necessary  to  know. 
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TABLE  I. 


EXPERIMENTS  with  a  SPRUCE  FIR,  Thirty-five  Years  Planted  ;  Felled 
February  19  ;  and  Measured,  Weighed,  and  Sawn  and  Weighed  as  under. 


Experiment  I.* 

Girths  in 
inches. 

Solid 
content. 

Gross  weight. 

"Weight 
per  cubic 
foot. 

Number  of 
cubic  feet  to 
a  ton. 

By 
Rule  1. 

By 
Rule  2. 

By 
RuleL 

By 
Rule  2. 

By 
Rule  1. 

By 
Rule  2. 

Section  I.— Cut  9  ft.  long,  3  to  f  ^^^^ 
12  ft.  from  base  (Feb.  19),  "j^ 

40i,  371,  34i 
39,  36^,  33| 

39 

ft. 

in. 

ft. 

in. 

lb. 

385 

364 

491 
46 

lb. 
74 

70 

74f 

69| 

lb. 

58^ 

55i 
55i 

30| 
32 

30 

32| 

38^ 
40^ 

38 
40^ 

5 

6 

7 

Section  II.— The  3cl  lineal  ft.  f^^^^ 
from  base  (Feb.  19),  .    .  1 

0 

0 

10 

Totals  and  averages,  Sections  (  ^^^^ 
I-a^^"-  UarkoflF, 

434^ 
410 

7ii 

691 

58| 
55i 

301 
32tV 

38i 
40^ 

6 

m 

7 

5 

WEIGHED — 


Experiment  II. 

Section  II.,  on  February  19,  was  sawn  by  Rule 
1  and  weighed,  and  again  weighed  on  March 
23.  At  this  latter  date  a  saw,  cutting  out 
■s%  inch  at  each  draught,  was  sent  through 
it  eight  times.  It  was  then  weighed,  and 
again  weighed  when  dry,  September  4.  The 
four  slabs  cut  off  on  February  19  weighed  9^ 
lb.    The  sawing  measured  2|  superficial  feet. 


Solid 
content. 

February  19. 

March 

23. 

September  4. 

Gross 
weight. 

Per  cubic 
foot. 

Cubic  feet 
to  a  ton. 

Gross 
weight. 

Per  cubci 
foot. 

Cubic  feet 
to  a  ton. 

if 

Per  cubic 
foot. 

Cubic  feet 
to  a  ton. 

ft 
0 

in. 

7 

pts. 

11 

lb. 
34| 

lb. 

52f 

42i 

lb. 

lb. 

4H 

54i 

lb. 

lb. 

0 

6 

101 

23j| 

41 

543 

15}f 

80^ 

Experiment  III. 


Fig.  2. 


III.  , 

WEIGHED — 

Solid 

February  19. 

March 

23. 

September  4. 

con)  ent. 

Gross 
-eight 

r  cubic 
foot. 

bic  feet 
'  a  ton. 

o  tc 

o| 

r  cubic 
foot 

bic  feet 
1  a  ton. 

|l 

r  cubic 
.oot 

bic  feet 
a  ton. 

a. 

8° 

A,  all  heartwood, 
though  to  a  side,  . 

ft 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

tIt 

2 

32 

70 

26| 

83| 

HI 

26f 

83f 

B,  mostly  sapwood, . 

tI, 

m 

55| 

401 

11 

30 

74| 

271 

80^ 

C,  all  sapwood,    .  . 

<) 

3U 

61 

36f 

Iff 

301 

72f 

28 

SO 

Note. — The  subject  of  Experiment  III.  was  the  second  lineal  foot  from  base,  sawn 
into  sections,  each  12  inches  long,  3  by  3  inches. 


*  The  Author  begs  to  remark,  once  for  all,  that  where  small  fractions  of  no  practical  importance  occur, 
they  are  overlooked. 
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But  more  particularly  with  regard  to  Table  I.,  Experiment  I.,  this 
section  was  girthed  at  the  base,  at  the  middle,  and  at  the  smaller  end, 
both  above  and  under  the  bark.  Taking  the  middle  as  the  mean  girt, 
the  allowance  for  the  bark  was  in  this  case  only  about  1  in  30, 
or  I  of  an  inch  in  the  quarter-girt.  In  the  set  of  columns  headed 
"  solid  content,"  the  solid  content  of  the  section  by  both  Kules  is 
Weight  in  given.  In  that  headed  "  gross  weight,"  the  weight  of  the  section  with 
round  state.       ^^^^     ^.^^^  without  it  364  lb.    In  the  next 

column,  the  "weight  per  cubic  foot"  by  both  Eules  is  given, — Eule  I., 
being  that  in  common  use,  giving  74  lb.  per  foot  with  the  bark,  and 
70  lb.  without  it,  and  showing  that  the  bark  weighed  4  lb.  per  cubic  foot 
of  timber.  In  the  set  of  columns  towards  the  right,  it  is  shown  that 
while  it  required  only  30^  feet  by  Eule  I.  to  be  a  ton  with  bark,  it 
required  32  feet  without  it.  It  is  thus  shown  that  where  wood  is 
Carriage  Carried  at  a  rate  per  ton,  ^^15,  2s.  6d.  will  carry  it  as  far  without  the 
^thou^*^  bark  as  ^16  will  do  with  it.  Section  I.  was  weighed  on  a  steelyard, 
and  Section  II.  by  means  of  beam  and  scales.  This  was  done  for  the 
purpose  of  testing  the  accuracy  of  both  steelyard  and  calculations. 
There  is  no  difference  of  importance  in  the  results,  but  the  totals  and 
averages  will  be  found  at  the  foot  of  the  respective  columns. 

These  experiments  having  been  made  with  the  round  wood,  the 
next  point  of  interest  was  to  ascertain  the  weight  of  the  same  wood  in 
the  manufactured  state.  With  this  object  in  view.  Section  II.  was 
sawn  in  accordance  with  the  ordinary  rule  of  measurement — viz.. 
Weight  in  by  Rule  I.  On  reference  to  Experiment  II.,  it  will  be  observed  that 
tSed^^ate.  ^hc  wood  which  weighed  74i  lb.  per  cubic  foot  in  the  rough  state,  and 
69|-  lb.  when  barked,  weighed  only  52|-  lb.  per  cubic  foot  when  sawn 
into  a  square  block  representing  scantlings.  This  great  reduction 
arises  partly  from  the  removal  of  the  outside  slabs,  composed  of  heavy 
sapwood,  but  chiefly  from  the  difference  between  the  solid  content  as 
given  by  Eule  I.,  and  the  real  solid  content  of  the  round  wood.  The 
square  block,  thus  sawn,  was  placed  in  a  position  favourable  for 
drying,  and,  when  weighed  two  months  after,  was  41|-  lb.  per  cubic 
foot.  In  order  to  its  drying  still  more  thoroughly,  it  was  sawn  as 
stated  on  the  margin,  and  in.  five  months  more  the  weight  was  only 
27i  lb.  per  foot. 

The  results  of  the  above  experiments  may  be  briefly  stated  thus : — 


Eough  wood,  30j  feet  1  ton. 
Squared  do.,  green,  42^  feet  1  ton. 
Do.     do.,  dry,  80|  feet  1  ton. 
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In  other  words,  CcL  will  carry  it  farther  in  the  dry  (scantling)  than 
Is.  3d.  will  in  the  rough  green  state,  and  this  exclusive  of  the  waste 
by  the  saw-draught. 

Experiment  III. — It  has  already  been  remarked  that  sap  wood  and 
heartwood  differ  materially  in  specific  gravity.  This  series  of  experi- 
ments was  made  for  the  purpose  of  ascertaining  the  difference.  On  re- 
ference to  fig.  2,  it  will  be  observed  that  the  timber  had  not  formed  of 
uniform  thickness  round  the  pith  of  the  tree.  This  is  uniformly  the 
case  towards  the  base  of  the  spruce,  Scots  fir,  and  larch.  The  popular 
belief  is,  that  the  wood  forms  fastest  towards  the  side  most  exposed  Popular 
to  the  light  and  heat  of  the  sun's  rays.  Were  this  the  case,  it  would 
prove  that  we  have  more  of  these  from  the  south-east  than  from 
any  other  quarter.  Such  is  not  the  fact,  at  least  in  Aberdeen- 
shire. The  prevailing  high  winds  in  Britain  are  from  the  north-west,  Expiana- 
and  they  usually  blow  hardest  in  autumn,  when  the  young  wood  is  nomeLt 
most  liable  to  be  permanently  bent  in  any  given  direction.  This 
makes  the  top  lean  towards  the  south-east ;  and,  by  one  of  the  many 
admirable  compensating  operations  of  the  great  Creator,  the  wood  at 
the  base  gTows  fastest  towards  that  side,  so  that  it  may  act  as  a 
natural  buttress,  and  maintain  the  centre  of  gravity. 

In  the  case  of  the  tree  at  present  under  consideration,  the  heart- 
wood  (Sect.  A)  weighed  32  lb.  per  cubic  foot  green,  and  only  26f  lb. 
when  thoroughly  dry ;  the  sapwood  (Sect.  C)  weighed  61  lb.  per  foot 
green,  and  28  lb.  when  dry — a  reduction  of  considerably  more  than 
one  half.  AMien  once  a  plant  of  Xorway  spruce  gets  fairly  established 
in  the  ground,  it  grows  very  rapidly  until  it  attain  to  something 
approaching  to  its  extreme  height.  The  centre  of  the  tree  is,  from  Rapid 
this  cause,  of  an  open,  porous  texture,  and  when  dry,  is  thus  lighter  ^rous. 
than  the  more  compactly -grown  sapwood.  Sect.  B  was  composed 
partly  of  this  porous  heartwood  and  partly  of  the  most  compact  part 
of  the  sapwood ;  and  its  specific  gra\ity  when  dry  was  the  same  as 
the  squared  block  (Exp.  11.) — viz.,  80 J  cubic  feet  to  a  ton. 

The  experiments  which  constitute  the  subject  of  Table  I.  show  the 
weight  of  the  round  tree,  the  squared  log,  the  heartwood,  and  the 
sapwood.  In  addition,  it  was  desirable  to  know  the  weight  of  timber 
in  the  form  of  boards,  as  containing  a  fair  proportion  of  both  heart- 
wood  and  sapwood.  A  log  was  therefore  pro\^ded  ;  several  sections 
were  treated  in  the  same  manner  as  the  foregoing ;  others  were  sawn 
by  means  of  a  circular  saw  cutting  out  ^\  inch  at  each  draught,  and 
the  results  of  the  whole  form  the  subject  of  Table  II. 
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EEMARKS  ON  TABLE  II. 


Allowance 
for  bark. 


Weight  of 
round  tim- 
ber. 


Weight  of 
boards, 
green  and 
dry. 


Weight  of 
heartwood 
and  sap- 
wood. 


The  first  line  of  figures  in  the  left-hand  set  of  columns  in  Sections  I. 
and  II.  gives  the  distances  from  the  base  of  the  tree  to  where  the  various 
girths  were  taken,  and  below  them  are  the  respective  girths,  inclusive 
and  exclusive  of  bark.  It  will  be  observed  that,  while  the  allowance 
for  bark  at  3  feet  from  the  base  is  1  f  inches  on  46  J,  being  at  the  rate 
of  about  1  inch  in  26| ;  at  11  feet  up  it  is  1  inch  in  41 ;  and  at  29  feet 
it  is  1  inch  in  3 5  J.  Passing  down  to  the  two  lower  lines,  giving  the 
totals  and  averages  of  Sections  I.  and  II.,  it  is  seen  that  the  gross  solid 
content  by  Kule  I.  is  15  feet  5  inches  and  8  parts,  the  weight  of  which 
is  1148  lb.  with  the  bark,  and  1081  lb.  without  it.  The  weight  of  a 
solid  foot  by  Rule  I.  is  shown  to  be  741-  lb.,  including  bark  in  the 
weight,  but  of  course  not  in  the  measurement,  and  69|  lb.  excluding 
bark ;  giving  nearly  4f  lb.  of  bark  per  cubic  foot  of  round  timber. 
The  number  of  feet  to  a  ton  is  801-  and  32  respectively. 

Turning  to  that  part  of  the  Table  which  treats  of  the  wood  in  the 
manufactured  state,  it  is  seen  that  the  15  feet  5  inches  8  parts  round 
wood,  weighing  1148  lb.,  gave  161  superficial  feet  of  inch  boards,  and 
5  feet  of  J-inch,  the  solid  content  of  these  boards  being  13  feet 
7  inches  and  6  parts,  and  the  weight  of  them  768  lb.  green,  and 
359  lb.  dry.  The  round  wood  thus  weighed  71  lb.  more  than  three 
times  that  of  the  dry  boards  produced  from  it ;  and  even  after  the 
bark  was  removed,  it  weighed  4  lb.  more  than  three  times  the  weight 
of  the  dry  boards.  Proceeding  towards  the  right,  the  weight  of 
100  superficial  feet  of  inch  boards  is  shown  in  the  green  and  dry 
states ;  also  the  number  of  feet,  same  thickness,  to  a  ton,  green  and 
dry  ;  and  the  weight  of  a  cubic  foot,  green  56^  lb.,  dry  26J  lb. ;  giving 
40  cubic  feet  green,  and  85  cubic  feet  dry  boards  to  a  ton. 

The  first  section  of  heartwood  (see  page  11)  was  from  the  lower  part 
of  the  tree,  and,  being  open  and  spongy,  weighed  only  31  f  lb.  per  cubic 
foot  green,  and  24J-|-  lb.  dry.  The  second  section  of  heartwood  was  from 
the  middle  of  the  tree,  and,  being  more  compactly  grown,  weighed 
37H  lb.  per  foot  green,  and  28ff  lb.  dry.  The  section  of  sapwood 
from  the  lower  part  weighed  62^6  lb.  per  foot  green,  and  26  lb.  dry ; 
while  that  from  the  middle  of  the  tree  weighed  63  lb.  per  foot  green, 
and  27  lb.  dry.  Taking  the  lower  sections  of  heartwood  and  sapwood, 
the  one  was  almost  double  the  weight  of  the  other  in  the  green  state, 
and  this  although  they  grew  almost  contiguously.  Farther,  although 
the  specific  gravity  of  the  two  sections  of  heartwood  differs  materi- 


ROUND  AND  SAWN  TIMBER. 


IS 


ally,  that  of  the  two  pieces  of  sapwood,  having  made  like  progress, 
corresponds  closely.    The  square  block,  corresponding  to  scantling,  Weight  of 
taken  from  between  the  second  and  third  foot  from  the  base  of  the  timber, 
tree,  weighs  47  lb.  per  foot  green,  and  27 J  lb.  dry.    That  taken  from 
the  middle  is  specifically  heavier,  containing  a  less  proportion  of  the 
spongy  heartwood,  and  a  larger  proportion  of  the  more  compact 
sapwood.    Were  wood  such  as  that  composing  Sections  I.  and  IL, 
Table  II.,  manufactured  into  inch  boards  where  it  grew,  the  produce 
would  be  carried  off  at  the  expense  of  less  than  3  J  cwt. ;  while,  if  Expense  of 
carried  away  in  the  round  state,  the  expense  would  be  that  of  10 J  cwt. 
If  manufactured  into  thinner  boards,  the  difiPerence  would  be  still 
greater. 

EEMAEKS  ON  TABLE  III. 

The  trees  which  formed  the  groundwork  of  Tables  I.  and  II.  grew  Position  in 
towards  the  centre  of  rather  extensive  plantations — this  of  Table  III.  p^^"^^*^^^* 
near  the  boundary -fence.     The  lower  part  of  this  tree  exhibited 
symptoms  of  decay ;  a  piece  10  feet  long  was  therefore  thrown  aside. 
The  differences  in  the  girths  above  and  under  the  bark  are  greater 
throughout,  attributable  to  their  different  positions  in  the  plantations. 
In  the  present  case,  the  allowance  for  bark  is  1  in  about  14|  at 
11  feet  from  the  base,  and  1  in  26  at  19  feet.    The  weight  of  the  bark 
is  7  lb.  per  cubic  foot  round  timber ;  35  feet  is  a  ton  with  the  bark, 
and  39|-  feet  wdthout  it.    Although  the  round  barked  timber  of  this 
aged  tree  weighs  12|-  lb.  less  per  cubic  foot  than  that  of  Table  II,  and  Aged  trees, 
the  green  boards  12f  lb.  per  foot  less,  yet  its  dry  timber  weighs  6  lb.  and\Sa\y 
per  cubic  foot  more  than  that  of  the  younger  one,  the  proportion  of 
heartwood  being  much  greater.    Suppose  carriage  to  cost  5s.  per  ton, 
the  expense  of  transport  of  round  wood  (Table  II.)  would  be  2d.  per 
foot,  and  the  dry  manufactured  nearly  |d. ;  while  the  expense  of  this 
more  mature  timber  of  Table  III.  would  be  about  If  d,  per  foot  of  round 
wood,  and  considerably  over  |d.  for  the  dry  manufactured. 

Turning  to  the  heartwood,  it  will  be  seen  that  it  is  lighter  in  the 
green  state  than  that  cut  from  the  corresponding  part  of  the  tree  of 
Table  II.,  and  yet  is  almost  as  heavy  when  both  are  dry.  The  weight 
of  the  sapwood  is  in  both  cases  nearly  the  same.  The  w^eight  of  the 
scantlings  differs  widely,  because,  as  has  already  been  noticed,  the 
proportion  of  heartwood  differs  widely. 


14  THE  RELATIVE  VALUE  OF 


The  results  of  the  experiments  with  these  three  trees  may  be  briefly 
presented  thus : — 


Age  of 

§  J  J 

Weight  of 
round  timber 
per  cubic  foot. 

Weight  of 
boards  per 
cubic  foot. 

Weight  of 
heartwood  per 
cubic  foot. 

Weight  of 
sapwood  per 
cubic  foot. 

Weight  of 
-scantlings 
per  cubic  foot. 

tree. 

With 
bark. 

Without 
bark. 

Green. 

Dry. 

Green. 

Dry. 

Green. 

Dry. 

Green. 

Dr\'. 

Table 

Years. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

I. 

35 

691 

... 

3. 

26| 

61 

28 

521 

27f 

II. 

50 

m 

69; 

561 

26i 

31| 

mi 

63 

27 

M 

28fe 

in. 

90 

7 

&4 

57 

43| 

311 

324 

281 

62/e 

341 

394 

331 

K.B. — In  comparing  weight  of  bark,  keep  in  \iew  the  different 
situations  in  which  these  trees  grew. 

Having  analysed  these  three  Tables  thus  closely,  it  will  be  less 
necessary  to  be  so  particular  ^ith  those  that  follow  on  the  same 
subject.  The  reader  will  now  be  in  a  better  position  to  do  so  for 
himself. 

EEMAEKS  OX  TABLE  IV. 

Allowance  The  allowance  for  bark  in  taking  the  girth  of  this  Scots  fir  is 
1  inch  in  llfy-  at  6  feet  from  the  ground,  and  1  in-  14f  at  12  feet ; 
the  weight  of  the  bark  6 J  lb.  and  5  J  lb.  per  cubic  foot.  The'  niunber 
of  cubic  feet  roimd  timber  to  a  ton  is  27%  with  the  bark,  and  29f 
Weigiit  of  \vithout  it.  The  weight  of  the  square  block  (Exp.  II.),  representing 
sawn  v,oo  .  g^^^j^^-^^^gg  qp  parallel-sidcd  boards,  is  58 J  lb.  per  cubic  foot,  and  that 
of  the  dry  wood  30i^  lb.  Here  the  weight  of  the  round  wood  by 
Eule  II.,  and  that  of  the  squared  wood,  were  nearly  the  same.  How- 
ever, had  the  relative  proportions  of  heartwood  and  sapwood  been 
maintained  in  the  squared  block,  it  woukl  have  been  heavier  than  the 
round  timber  as  calculated  by  Paile  II.  The  heartwood,  which 
weighed  37  lb.  per  cubic  foot  in  the  green  state,  lost  only  3J  lb.  by 
drying ;  while  the  sapwood,  which  weighed  63  lb.  green,  lost  33f  lb. 
by  drying  ;  and  from  being  26'  lb.  per  foot  heavier,  became  4J  lb. 
lighter.  It  will  be  observed  that  the  allowance  to  be  made  for  bark 
on  the  Scots  fir  is  much  greater  than  in  the  case  of  the  Xorway 
spruce.  Workpeople,  through  inattention  to  this  fact,  generally  imagine 
that  the  latter  is  the  heavier  wood  in  the  round  state. 


ROUND  AND  SAWN  TIMBER. 


15 


TABLE  IV. 

EXPERIMENTS  with  a  SCOTS  FIR,  Sixty  Years  Planted  ;  Felled,  Measured, 
and  Weighed,  January  18 ;  and  Sawn,  Measured,  and  again  Weighed  as 
under. 

Experiment  I. 

Girth 

in 
inches. 

Solid 
content. 

Gross  weight. 

Weight 
per  cubic 
foot. 

Number  of 
cubic  feet 
to  a  ton. 

By 
RuleL 

By 
Rule  2 

By 
RuleL 

By 
Rule  2. 

By 
Rule  1. 

By 
Rule  2. 

f  Bark  on, 
Section  I.— Root  cut  6  feet  long,  \ 

(Bark  off, 

53f 
49 

44 
41 

ft. 

in. 

ft. 

ill. 

lb. 

507 

462 

359 
336 

lb. 

74 

82 

761 

lb. 

631 

57^ 
64i 

28 
30^ 

27^ 
29| 

35^ 

38| 

34| 
371 

6 

3 

8 

0 

Section  II.— Cut  6  feet  long,  6  to  12  j  ^^^^ 
feet  from  base,  (  Bark  off, 

4 

5 

7 

(  Bark  on. 
Totals  and  Averages,  Sees.  I.  &  II.  ^ 

(  Bark  off, 

866 
798 

81i 

63H 
59 

27f 
29f 

35xV 
38 

10 

n 

13 

7 

Experiment  II. 

One  foot  cube,  saw  from  root  end  of  Section  I. , 
was  weighed  on  January  18,  and  on  March 
23.   At  the  latter  date,  a  saw,  cutting  out  ^\ 
inch  at  each  draught,  was  sent  through  it 
10  times;  it  Avas  then  weighed;  and  again 
weighed,  when  thoroughly  dry,  September  4. 

Solid 
content. 

weighed 

January  18. 

March  23. 

September  4. 

•1  ! 

Cubic  feet 
to  a  ton. 

I'm 

o| 

_o 

3  . 

go 

s, 

Cubic  feet 
to  a  ton. 

If 

3  . 

g« 
u£ 

Cubic  feet 
to  a  ton. 

ft 
1 

0 

in.  1 

0 

10  : 

pts. 
0 

H 

lb. 

58i 

lb.  1 

58^ 

38J 

lb. 

42t 

36|f 

lb. 

42§ 

42t 

52f 
52| 

lb. 
26i 

lb. 
30tV 

73* 

Experiment  III. 

Solid 
iontent. 

WEIGHED 

/ 

Fig.  3. 

\ 

January  18, 

Marcli  23. 

September  4. 

c 

A,  all  heartwood,  12  by  3 
by  3  in.,  

B,  part  heartwood  and  part 
sapwood,  12  by  8  by  8  in  , 

C,  all  sapwood,  12  by  3  by 
Sin.,  \ 

p'3) 
o| 

2  . 

S  o 

z& 

Cubic  feet 
to  a  ton. 

c  bo 

«l 

Cubic  feet 
to  a  ton. 

o  tc 

^1 

1- 

5  o 

'T.  S 

•J  ci 
3  O 

B 

r' 

A.  *i 

ft. 

Th 

lb. 
2tV 

3|i 

311 

lb. 

37 

54^ 

63 

60i 
41 

lb. 

9  s 

1? 

lb. 
34J 

33i 

30 

65 

G74 
74f 

lb. 

Iff 

lb. 

33^ 

31^ 
29i 

66^ 
7H 
76i 

\  / 

Note.— The  subject  of  Experiment  III.  was  a  cut,  18  to  30  inches  from  base,  sa^vn  into  sections.  Dotted 
circle  represents  heartwood ;  A  had  grown  1  inch  in  5^  years,  B  and  C  1  inch  in  7  years. 
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REMARKS  ON  TABLE  V. 

The  allowance  for  the  bark  of  this  tree  is  1  incli  in  ll  iV,  at  6  feet  Weight  of 
from  base,  and  the  weight  7|-  lb.  per  cubic  foot  round  timber.  At 
20  feet  up  (middle  of  2d  section),  it  is  1  inch  in  21  f,  and  the  weight 
about  4 J  lb.  ;  the  mean  average  weight  being  G  lb.  bark  per  cubic 
foot  round  timber.  The  same  plan  was  pursued  with  this  tree  as  with 
those  of  Tables  II.  and  III.,  in  order  to  demonstrate  the  weight  of  the 
whole  timber  as  boards,  and  with  small  sections  representing  that  of 
scantlings  and  parallel- sided  boards.  A  wide  difference  is  observable  DiflFerence 
in  the  weight  of  the  round  timber  of  Sections  I.  and  II.  as  given  in  the 
Table.  This  is  farther  noticed  in  the  marginal  note.  It  arises  from 
the  rapidly-tapering  form  of  the  tree  from  the  base  to  6  feet  up,  the 
point  at  which  the  girth  is  taken. 

The  average  weight  of  that  part  of  the  tree  sawn  into  boards  is 
60|-  lb.  per  cubic  foot  green,  and  30J  lb.  dry  ;  while  the  w^eight  of  the 
squared  sections  is  55|  lb.  green,  and  28  lb.  dry.  The  heartwood, 
having  grown  more  rapidly  than  that  which  was  the  sap  wood  at  the 
time  of  felling  the  tree,  was  softer  and  lighter. 


REMARKS  ox  TABLE  VL 

Perhaps  no  one  of  all  these  Tables  brings  out  more  clearly  than 
this  the  various  objects  for  which  they  were  constructed ;  it  will 
therefore  be  made  the  subject  of  fuller  remark.  In  taking  the  girth  Facts  to  be 
of  a  standing  tree  in  passing  through  a  plantation,  one  is  very  apt  to  SIS^ 
do  so  at  about  6  feet  from  the  ground.  In  this  case  the  allowance  for 
bark  at  this  point  is  4^  inches  on  the  entire  girth,  being  about  1  in 
10 J.  At  20  feet  up  it  is  1  in  a  little  over  26,  and  at  40  feet  it  is 
1  in  27.  The  weight  of  the  bark  is  7i  lb.,  5  lb.,  and  4i-  lb.  per  foot 
on  the  respective  sections,  and  the  mean  average  5 J  lb.  per  cubic  foot 
round  timber.  For  the  purpose  of  affording  data  for  comparing  any 
given  part  of  a  tree  with  its  other  parts,  as  well  as  with  other  trees,  this, 
in  common  with  several  others,  was  cut  into  sections,  and  each  treated 
independently.    The  mean  averages  will  be  found  in  the  base  lines. 

Here  the  gross  weight  of  Sections  L,  II.,  and  III.,  in  the  rough  Weight  of 
state,  was  1900  lb. ;  but  on  the  bark  being  removed  it  was  1770  lb.  w!^'^^'"^ 
These  sections  w^ere  cut  into  boards,  by  means  of  a  circular  saw 
cutting  out  3V  ii^ch  at  each  draught.    In  order  to  turn  as  much  as 
possible  out  of  them,  the  outsides  were  sawn  ^  inch  thick,  and  the 
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rest  into  inch  boards  :  thus  nothing  was  lost  but  what  was  absolutely 
necessary  in  the  saw-draught,  and  the  waste  slabs  on  the  outside  ;  yet 
the  1900  lb.  rough  timber  immediately  fell  to  1246  lb.  in  boards  ;  and 
these  boards,  on  being  dried,  weighed  only  615  lb.  By  earning  offwd^iuof 
the  roimd  tree,  1900  lb.  had  to  be  transported;  by  manufacturing  on  ' 
the  spot,  its  produce  in  dry  boards  fell  to  very  considerably  less  than 
one-third  of  that  weight.  In  thinner  boards  entirely,  the  difference, 
as  a  matter  of  course,  would  have  been  still  greater,  as  more  of  it 
would  have  been  waste  by  the  saw-di*anght.  Even  in  the  case  of  the 
boards  alone,  452^  superficial  feet,  green,  weighed  a  ton,  while  it  took 
918  feet  of  them  to  do  so  dry. 

The  rough  wood,  including  as  usual  the  bark  in  the  weight,  but  not  Compara- 
in  the  measurement,  weighed  83^  lb.  per  foot,  the  gi'een  wood  in  the  oflntSf"^ 
boards  594  lb.,  and  the  dry  boards  29^  lb.  per  cubic  foot.    While  the  '^^^^^ 
mean  average  weight  of  board-wood  was  594  lb.  gi^eu,  and  29^  lb. 
dry,  that  of  the  squared  timber  was  55 J  lb.  green,  and  30 J  lb.  diy. 
This  difference  is  in  consequence  of  the  greater  part  of  the  sapwood 
continuing  in  the  boards  along  with  that  of  the  heartwood.  From 
the  squared  timber  the  sapwood  exclusively  was  cut  oft"  in  the  ope- 
ration of  squaring.    Had  a  square  piece  been  taken  from  the  base 
of  the  tree,  doubtless  it  would  have  been  lighter  both  in  the  green  and 
dry  states,  as  it  would  have  been  originally  of  quicker  growth,  and 
more  spongy,  and  by  the  time  the  tree  was  felled  the  central  portion 
would  have  been  comparatively  diy.    This  tree  and  that  of  Table  V. 
grew  almost  side  by  side  upon  a  dry  rocky  hillock. 


EKNIAEKS  OX  TABLE  VII. 


The  allowance  for  bark  is  1  in  1 2|  at  6  feet  from  base,  and  1  in 
12f  at  20  feet  The  weight  of  the  bark  is  6  lb.  per  foot  at  the  former 
point,  and  5  lb.  at  the  latter,  the  average  being  about  5 J  lb.  per  cubic 
foot  rough  timber.  This  Table  brings  out  in  a  ver>'  marked  manner 
the  difference  between  the  middle-aged  timber  of  60  years  planted 
and  that  of  mature  gro\nh.  This  wood,  the  produce  of  a  tree 
100  years  planted,  as  compared  with  that  of  Table  YL,  is  8  lb.  per 
cubic  foot  lighter  in  the  roimd  state,  about  5|^  lb.  lighter  in  the  manu- 
factured green  state,  and  3^  lb.  heavier  when  dry.  The  squared  timber 
also  is  6f  lb.  lighter  when  green,  and  2  lb.  heavier  when  drv'.  This 
tree  also  orew  on  a  drv  rockv  hillock. 

Additional  particulars  regarding  the  weight  of  timber  of  a  wider 
variety  of  ages  will  be  found  farther  on  in  this  work. 
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TABLE  VIII. 


EXPERIMENTS  with  a  LARCH  TREE  Sixty  Years  Planteil  ;  Felled,  Measuiied,  and 
Weighed,  Feb.  19  ;  and  Sawx,  Measured,  and  again  Weighed  asunder. 


Weight 

Number  of 

Experiment  I. 

Girths  in 

coutent. 

bo 
■« 

per  cubic 
foot. 

cubic  feet  to 
a  ton. 

inches. 

05 

to 

By 

By 

£ 

By 

By 

By 

By 

Rule  1. 

Rule  2. 

o 

Rule  1. 

Rule  2. 

Rule  1. 

Rule  2. 

ft. 

ill. 

ft. 

in. 

lb. 

lb. 

oz. 

lb. 

oz. 

Section  I. — Second  lineal  foot 

'  Bark  on. 

52i 

68f 

68 

12 

53 

12 

325 

41^ 

from  base,  

Bark  off. 

48 

1 

0 

1 

H 

60^ 

60 

s 

47 

5 

ATI 

■  Bark  on. 

50*,  44,  39J 

599 

70 

2 

54 

13 

32 

40J 

3  to  15  ft.  from  base,  .  . 

.  Bark  off. 

47,  40*,  36* 

8 

10 

11 

530 

62 

0 

4S 

8 

46 

Bark  on. 

39=^ 

89i 

69 

54 

9 

321 

41 

foot  from  base,  ' 

.  Bark  off. 

36 

0 

6-i 

0 

8M 

35 

62 

4 

48 

11 

36 

46 

Section  IV. — Seventeenth 

Bark  on, 

38 

38i 

74 

0 

6 

30i 

39 

lineal  foot  from  base. 

.Bark  off, 

0 

6* 

0 

8 

34 

65 

12 

ol 

0 

34 

44 

Section  V.— A  cut  12  ft.  long, 

Bark  on. 

38,  34,  29^ 

364 

70 

8 

55 

0 

•Sli 

40^ 

17  to  29  feet  from  base,  . 

.  Bark  off. 

34*,  3U,  26* 

5 

2 

6 

n 

326 

63 

0 

49 

4 

35i 

45i 

Totals  and  Averages,  Sects. 

f  Bark  on, 

.. 

1109i 

70 

55 

H 

31J 

40§ 

I..  II.,  III.,  IV.,  &  v.,  . 

1  Bark  off, 

,5 

9+ 

20 

.1 

985^ 

62 

1, 

48 

15 

35^ 

45£ 

WEIGHED 

Solid 

February  19. 

March  23. 

September  4 

content. 

si 
OS 

er  cubic  | 
foot. 

Pa 
o| 

u£ 

li 

IS 

cr  cubic 
foot. 

f  1 

Experiment  II. — Section  I.  sawn  to  1  ft.  long, 
12  by  12  in. ,  weighed  February  19th,  and  March 
23d.    At  this  last  date,  a  saw,  cutting  out 
in.,  was  sent  through  it  10  times  :  it  was  then 
weighed  ;  and  again  weighed,  when  thorougldy 
dry,  September  4. 

ft. 
1 

0 

in. 
0 

10 

pts. 

0 

5 

sec. 

0 
4 

lb. 
43i 

lb. 
43i 

51| 

lb. 

35i 

30}§ 

lb. 

35* 

35A 

63 

63f 

lb. 
26,'^ 

lb. 

•• 

29if 

Experiment  III. — Section  III.  treated  in  the 
.same  way  as  Section  I.,  the  saw  being  sent 
through  it  seven  times. 

0 
0 

6 
5 

9 
11 

0 
3 

25 

44i 

m 

35| 

354 

621 

76 

Totals  and  Averages  of  Experiments  II.  <t;  III., 

1 

6 

9 

0 

68^ 

43, 

35tS,  62f 

40P,29M 



751 

Experiment  IV.— Section  IV.  sawn  into  sections  | 
each  12  in.  3  by  3  in.,  as  under,— 
Fig.  4. 


WEIGHED 


□ 


i  Solid 
I  content. 


February  19. 


March  23. 


September  4. 


/    A,  all  heartwood,     .    .  j  2^ 

B,  part  heartwood  and 

part  sapwood,    .    I  3 


lb. 

35  64 


lb.  lb. 
2  32 


lb.  '  lb.  , 


48    46?  2 A   34.}    fio  !  2,i,  '32.1  68 
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THE  RELATIVE  VALUE  OF 


EEMAEKS  ON  TABLE  VIIL 
Allowance      The  allowance  for  bark  is  about  1  in  12  at  second  foot  from  base, 

f*or  Icircli  •  •  • 

bark.  1  in  12^  at  eighth  foot,  1  in  about  llf  at  seventeenth  foot,  and  1  in 
ISf  at  twenty-third  foot.  The  weight  of  the  bark  varies  only  slightly 
throughout,  being  about  an  average  of  8  lb.  per  foot  of  round  timber, 
and  2J  cwt.  per  ton.  The  average  weight  of  the  rough  timber  w^as 
70|  lb.  per  foot,  and  of  the  squared  timber,  representing  scantlings 

Weigiit  of  and  parallel-sided  boards,  43f  lb.  men,  and  29 J  lb.  dry.    The  weidit 

green  and  '       4  ?  4  J  o 

dry  larch,  of  the  licartwood  was  35  lb.  per  foot  green,  and  31^  lb.  dry;  while 
the  section  from  the  outside  was  48  lb.  green,  and  32 J  lb.  dry.  The 
sapwood  continued  heaviest,  being  more  compactly  grown  than  the 
lieartwood  at  the  same  place.  The  four  slabs  (Exp.  II.)  weighed 
Weight  of  ]  lb.,  the  sawing  measured  3  superficial  feet,  the  sawdust  weighed 
saw  us .  21  ^  being  ]  4f  oz.  per  superficial  foot  sawing.  The  four  slabs 
(Exp.  III.)  weighed  8  lb.  on  19th  February,  3  lb.  15  J  oz.  on  23d  March, 
and  3  lb.  II  oz.  on  4;th  September.  The  sawing  of  them  measured 
2 J  superficial  feet. 


REMARKS  ON  TABLE  IX. 

The  allowance  for  bark  is  1  in  ]  Of  at  6  feet  from  the  base,  ]  in 
14f  at  20  feet,  and  1  in  almost  16  at  40  feet.  The  weight  of  the  bark 
is  about  7|-  lb.  per  cubic  foot  rough  timber  at  the  first,  6^  lb.  at  the 
second,  and  6J  lb.  at  the  third  point ;  the  mean  average  being  7  lb. 
per  foot,  or  fully  one-tenth  of  the  gross  weight.  The  weight  of  the 
green  boards  and  that  of  the  green  blocks  approach  closely,  and  their 
weight  dry  still  more  so.  This  arises  from  the  larch  forming  heart- 
wood  at  an  early  stage  of  its  growth,  as  compared  with  the  Norway 
Small  pro-  sprucc  or  Scots  fir.  While  the  sapwood  of  this  larch  formed  a  ring 
'apwoo(f  2  inches  thick  at  the  base,  and  1^  at  42  feet  up,  it  was  4 J  inches  at 
the  base  of  the  Scots  fir  of  Table  YL,  and  3  inches  at  40  feet  up  ; 
although  both  trees  were  of  one  age,  one  diameter  almost,  gi'ew  side 
by  side,  and  were  equally  healthy.    Vide  marginal  notes. 
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REMAEKS  ON  TABLE  X. 

This  tree  and  that  of  Table  IX.  grew  within  a  few  yards  of  each 
other,  and  before  they  were  felled  they  appeared  alike  healthy  ;  yet 
.the  differences  in  the  weight  of  their  timber  are  very  remarkable — so 
much  so,  that  a  person  taking  a  merely  cursory  glance  at  the  subject 
would  feel  quite  at  a  loss  how  to  account  for  it.  The  apparent  mystery 
admits  of  a  simple  and  satisfactory  explanation.  The  allowance  for 
the  bark  is  1  in  1  Of  at  6  feet  from  the  base,  and  ]  in  9f  at  20  feet. 
The  weight  is  9f  lb.  per  cubic  foot  rough  timber  in  Section  I.,  and 
8  lb.  in  Section  II. ;  the  mean  average  being  almost  9  lb.  per  foot. 
On  comparing  the  timber  of  Table  X.  with  that  of  Table  IX.,  it  will 
be  found  that  of  the  former  the  rough  log  is  9if  lb.  per  cubic  foot 
heavier ;  without  the  bark,  8  lb.  heavier ;  the  green  boards  9|-  lb.,  and 
the  dry  boards  1  Of  lb.  per  cubic  foot  heavier.  The  ground  of  differ- 
ence is  this :  larch  forms  early  into  heartwood,  which  is  naturally 
half  dry,  even  while  the  tree  is  in  active  growth.  Both  these  trees  JJ^if 
were  mostly  composed  of  it ;  but  that  of  Table  IX.  was  of  quick 
growth,  consequently  porous  and  light,  compared  with  the  compactly- 
built  timber  of  Table  X. 

All  the  larch  of  the  foregoing  experiments  was  of  the  red  kind. 

For  the  purpose  of  furnishing  greater  facilities  for  comparing  with 
one  another  the  experiments  which  form  the  groundwork  of  these 
ten  Tables,  Table  XI.  has  been  constructed ;  and  additional  remarks 
founded  on  them,  and  on  additional  experiments,  will  be  found  farther 
forward  in  this  work. 

Note. — For  the  grounds  of  difference,  see  the  Eemarks  on  the  various 
Tables. 
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CHAPTER  III. 


MISCELLANEOUS  EXPERIMENTS  RELATIVE  TO  WEIGHT. 

1.  On  20th  March,  11  logs  of  Scots  fir  were  taken  at  random,  as 
carted  in  to  a  saw-mill.  They  were  from  a  plantation  40  years  planted, 
and  their  mean  average  growth,  measuring  from  the  centre  to  the 
circumference,  was  about  an  inch  in  7  years.  Their  lengths  ranged 
from  6 J  to  16  feet,  and  their  quarter-girts  from  4 J  to  9|  inches  after 
removal  of  bark.  The  content  of  the  whole  was  35  solid  feet  by  Young  fir 
Eule  I.    The  weight,  including  bark,  was  87  lb.  per  cubic  foot,  being 

25f  f-  feet  to  a  ton. 

2.  On  15th  January,  there  was  cut  from  a  Scots  fir,  53  years 
planted,  a  piece  3  feet  long,  3  to  6  feet  from  tree-root.  After  removal 
of  bark,  the  girth  was  45  inches  at  the  middle,  and  the  weight  196  lb., 
being  74|^  lb.  per  cubic  foot  by  Eule  I.,  and  SO^  feet  per  ton. 
Calculating  by  Eule  II.,  the  solid  content  would  be  3f  feet ;  the 
weight  about  58  lb.  per  foot,  being  3^1  feet  to  a  ton.  Four  slabs 
were  sa^vn  off  by  a  circular  saw  (No.  11),  taking  out  about  inch 
at  each  draught.  The  log,  thus  reduced  to  3  feet,  11^  by  1]  J  inches, 
weighed  147  lb.,  being  56  lb.  per  cubic  foot,  and  40  cubic  feet  to 
a  ton.  Pieces  were  then  sawn  from  the  slabs,  and  the  vacancies 
at  the  four  angles  filled  exactly  with  them.  The  log,  thus  rendered 
die-square,  weighed  154  lb.,  being  58^  lb.  per  net  cubic  foot;  thus 
proving  that  Eule  II.,  when  applied  to  a  short  .piece  of  timber,  is  Application 


pretty  nearly  accurate.     The  four  backs,  or  slabs,  weighed  43  lb. 
The  sawing  in  the  operation  of  slabbing  measured  7J  superficial  feet, 
and  the  loss  of  wood  by  the  saw  was  about  xV  of  ^  solid  foot  by 
measure,  and  6  lb.,  or  J^-,  by  weight.    Adding  the  43  lb.  slabs  to  the  About  one- 
6  lb.  sawdust,  the  loss  in  the  weight  by  squaring  was  18  J  lb.  per  wdghfsa^l^ 
cubic  foot,  being  33 J  per  cent  of  a  reduction  on  the  weight  of  the  ^^^^ 
barked  round  timber. 

3.  On  31st  August,  a  piece  of  Scots  fir  sap  wood,  the  produce  of  a 
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tree  60  years  planted,  12  inches,  3  by  IJ  in.,  solid  content  4 J  parts, 
Weight  of  weighed  34  oz.,  being  68  lb.  per  cubic  foot,  and  32if  feet  to  a  ton. 
sapwood.  hanging  two  months  by  the  kitchen  fire,  it  weighed  14  oz.,  being 

28  lb.  per  cubic  foot,  and  80  cubic  feet  to  a  ton.  Measuring  from 
centre  to  circumference,  it  had  grown  an  inch  in  9  years. 

4.  On  31st  August  a  log  of  Scots  fir,  60  years  planted,  was  cut 
and  stripped  of  bark.  Its  length  was  21 J  feet ;  circumference  at 
middle  38  inches  ;  and  solid  content  (by  Rule  1.)  13iJ-  feet.  It  weighed 
1036  lb.,  being  76f  lb.  per  foot  round  timber.  It  was  then  sawn  into 
two  beams,  each  9  by  4  inches,  the  solid  content  of  which  is  lOf  feet ; 
the  weight  623  lb.,  being  oTtt  lb.  per  cubic  foot  in  the  green  state. 
At  the  same  time,  another  log,  from  same  plantation,  same  age,  21  J- 
feet  long,  was  squared  to  9  by  9  inches,  the  solid  content  of  which  is 
12  feet.    It  then  weighed  540  lb.,  being  45  lb.  per  cubic  foot  green. 

Unsound  Each  of  thcsc  two  trees  had  grown  about  an  inch  in  seven  years,  but 
be  very  the  latter  was  nearly  all  very  spongy  heartwood,  and  apparently  not 
^^^^**       at  all  in  a  healthy  state. 

5.  In  spring  a  Scots  fir,  100  years  planted,  was  cut  from  the  root. 
Its  diameter  was  24  inches  near  the  base,  and  23  inches  12  feet  up, 
where  it  parted  into  boughs.  It  will  be  observed  that  its  growth  had 
been  remarkably  rapid.  Towards  the  commencement  it  had  been  an 
inch  in  3^  years,  the  time  gradually  extending  till  towards  the  period 
of  felling,  when  it  diminished  to  an  inch  in  1 0  years.    Under  ordinary 

Diseased  circumstanccs  its  timber  would  have  been  light  and  porous,  but  the 
bTveTy™^^  reverse  was  the  case  ;  it  was  the  heaviest  Scots  fir  that  has  ever  come 
heavy.  nudcr  the  author's  notice.  On  being  cut  into  planks,  it  was,  in  several 
places,  difficult  to  distinguish  the  heartwood  from  the  sapwood.  These 
peculiarities  arose  from  disease  in  the  tree.  At  the  point  where  the 
boughs  struck  out,  the  sap  stagnated,  the  wood  was  soft,  dry,  brittle, 
and  worthless,  and  the  trunk  below  was  glutted  and  stuffed  with 
resin. 

A  plank  12  feet,  22  by  1 J  inches,  from  near  the  centre,  was  treated 
as  follows  : — After  being  sawn,  and  dried  for  six  months  in  the  open 
air,  a  lineal  foot  was  cut  from  the  base,  and  a  piece  from  the  side, 
4  inches  broad,  apparently  all  sapwood,  weighed  at  the  rate  of  34  lb. 
6f  oz.  per  cubic  foot,  being  65  feet  to  a  ton.  It  had  grown  at  the  rate 
of  an  inch  in  7  years.  Another  piece  of  like  dimensions  from  the 
opposite  outside  of  the  plank,  but  of  which  it  was  difficult  to  say 
whether  it  was  sapwood  or  heartwood  from  mere  appearance,  weighed 
38  lb.  Of  oz.  per  cubic  foot,  being  58  feet  to  a  ton.  It  had  grown  an  inch 
in  7  to  10  years.    A  third  piece,  1  foot  square,  was  taken  from  the 
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middle,  composed  entirely  of  heartwood,  and  weighed  47|  lb.  per 
cubic  foot,  being  47  feet  to  a  ton.  This  section  had  grown  an  inch 
in  3^  to  5  years.  The  remainder  of  the  plank  was  weighed  entire, 
and  its  weight  was  40J  lb.  per  cubic  foot,  being  55  cubic  feet  to  a 
ton.  As  nearly  as  could  be  judged,  the  entire  heartwood  was  15  inches 
broad,  and  the  growth  of  42  years.  A  piece  of  good,  dry,  yellow-pine 
plank,  which  had  grown  an  inch  in  10  years,  was  weighed  same  day, 
and  found  to  be  24J  lb.  per  cubic  foot,  being  90^  feet  to  a  ton.  And 
"  50  cubic  feet  of  squared  timber  is  a  load  !" 

6.  On  10th  May  a  Scots  fir  was  cut  in  Abernethy  Forest,  Strathspey. 
At  the  point  experimented  on,  4  feet  from  root,  it  was  9  inches 
diameter,  and  the  growth  of  223  years.  A  board  from  it.  1  inch 
thick,  was  dried  in  the  open  air  for  two  months,  when  the  heartwood 
weighed  87|  lb.  per  cubic  foot,  being  60i  feet  to  a  ton ;  the  sapwood 
weighed  34xV  lb.  per  cubic  foot,  being  upwards  of  65  feet  to  a  ton. 
The  rate  of  growth  was — heartwood  an  inch  in  45  years,  and  sapwood 
an  inch  in  58  years.  At  the  point  of  junction  of  the  sapwood  with 
the  heartwood,  it  had  grown  for  27  years  at  the  rate  of  an  inch  in 
104  years ;  it  had  then  started  and  grown  vigorously  for  60  years, 
and  was  quite  healthy  when  cut  down,  its  4  last  years  being  its  best 
during  200  years. 

7.  In  August  a  Scots  fir  was  cut  in  Abernethy  Forest,  and  a  log  cut 
from  near  the  base  was  the  gi'owth  of  240  years.  The  results  of 
experiments  with  it  were  as  follows : — After  the  bark  was  stripped 
off,  the  round  wood  weighed  76  lb.  per  cubic  foot,  being  about  29^ 
feet  to  a  ton.   Manufactured,  the  weight  stood  thus  : — 


What  is  a 
"load"  of 
timber  ? 


Weight  of 
ao;ed  tir. 


Different 
rates  of 
growth. 


Weighed 
29tli  August. 


A  fair  j)roportion  of  heartwood  and 
sapwood   

Heartwood  alone,   

Do.  do.,  but  containing  a  considerable 
quantity  of  resin  

Sapwood  alone   


Lb.  per  Cubic 
cubic  feet  to 
foot.   I  a  ton. 


51 
53 
67 


374 

421 

3314 


"Weighed      i  Weighed 
28th  October.    ;   2d  February. 


Lb.  per 
cubic 
foot. 


Cubic    Lb.  per 
feet  to  I  cubic 
a  ton.  foot. 


42i 
474 
484 
361 


53 
47i 
46i 
61 


40| 
44| 
46 

36S 


Cubic 
feet  to 
a  ton. 


55 
50 
48§ 


The  wood  of  the  tree  had  grown  very  irregularly  ;  and  it  was  only 
by  measuring  it  in  small  sections  that  the  solid  content  could  be 
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Age  of 
heartwood. 


Nearest 
pith  light 


ascertained.  The  average  diameter  of  the  heartwood  was  10 J  inches, 
its  age  130  to  140  years,  and  its  average  growth  an  inch  in  about 
26  years.  The  average  growth  of  the  sapwood  was  3  inches  iii 
100  to  1 10  years  ;  but  during  one  period  it  had  taken  all  that  time  to 
grow  three-fourths  of  an  inch.  The  central  portion  of  the  heartwood, 
containing  the  pith,  had  grown  rather  faster,  and  was  lighter  than 
that  towards  the  sapwood ;  the  outer  portion  of  it  contained  a  con- 
siderable quantit}^  of  resinous  matter,  and  was  the  heaviest  part  of 
the  tree  when  dry.    Tlie  bark  was  from  1  to  1^  inches  thick. 

8.  In  Januars'  a  larch  35  years  planted  was  cut.  The  lower  6  feet, 
being  a  little  drs',  was  thrown  aside,  the  next  6  feet,  25  to  30  years 
growth,  gu-thed  at  middle  21  inches  over  bark,  and  18f  under  it,  being 
1  in  9i    The  entire  section  weighed  76  J  lb.  with  the  bark,  and  66^  lb. 

young  larch,  ^^j^^^^  being  82  J  lb.  and  72  lb.  respectively,  per  cubic  foot.  The 
sapwood  was  the  growth  of  1-1  years,  and  formed  a  ring  1 J  inches  thick, 
and  had  grown  an  inch  in  11 J  years.  The  average  growth,  measui^ed 
from  centre  to  circumference,  was  an  inch  in  about  10  years. 

9.  On  5th  Tebniary  a  piece  12  inches  long  was  cut,  at  6  feet  above  the 
root,  from  a  round  larch  70  years  planted,  and  the  results  of  experi- 
ments with  it  were  as  follow,  in  the  round  and  manufactured  states 


Weight  of 


IN  THE  ROUXD  STATE. 


IN  THE  MANUTACTUBED  STATE. 


Bark  on. 
Bark  off. 


ft 

Solid  content 
by  Rule  1. 

Weight 
per 
cubic 
foot. 

Number 
of  cubic 
feet  to 
a  ton. 

ft 

lb. 

6H 

33| 

591 

1 

6 

60^ 

Section  of  Heartwood, 
1  foot,  4  by  1|  in.  . 

Section  of  Sapwood,  1 
foot,  4  by  li  in. 


Weight  per 
cubic  foot. 

Number  of 
cubic  feet 

to  a  ton- 

Green. 

Drj. 

Green. 

Dir. 

m 

lb. 

33 

66| 

30 

3S 

74| 

Weight  of 
aged  larch. 


Power  of 
absorbing 
water. 


TVlnle  one-half  of  the  log  was  cut  into  sections  as  above,  the  other, 
weighing  47  lb.  green,  was  laid  aside  in  the  rough  state  for  three 
months  to  dry,  and  then  weighed  34  lb.,  being  a  reduction  of  27f  per 
cent,  bark  excluded  in  both  cases.  The  reduction  would  probably 
have  been  a  little  more  still,  had  it  got  longer  time  to  drs'.  Measuring 
from  centre  to  circumference,  the  wood  grew  an  inch  in  about  7^  years 
on  an  average.  Tlie  bark  weighed  6  J  lb.  per  cubic  foot  roimd  timber, 
or     of  the  gross  weight. 

Kote. — The  whole  of  the  foregoing  experiments  were  made  when  the 
bark  was  entirely  free  from  rain  water.  Scots  fir  bark  lying  in  water 
will  absorb  60  to  80  per  cent  of  its  natural  weight ;  larch,  40  to  60  per 
cent ;  and  spruce,  15  to  20  per  cent,  thereby  increasing  the  weight  of 
the  round  timber  in  proportion. 
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REMARKS  ON  TABLE  Xn. 

These  experiments  were  made  with  hardwood  for  the  purpose  of 
affording  ground  of  comparison  with  the  Scots  fir,  &c.    While  the 
writer  was  conducting  those  with  the  oak,  the  relative  weight  of  the 
heartwood  and  sapwood  came  out  so  far  contrary  to  all  that  he  had 
experienced  with  the  fir  that  he  was  led  to  imagine  there  must  be  an 
error  in  the  calculations.    These  were  gone  over  repeatedly,  with  the 
same  results.    Observing  that  they  gave  the  specific  gravity  of  the 
oak  sapwood  as  less  than  that  of  water,  he  put  a  chip  consisting  of 
Green  sap-  sapwood  and  heartwood  into  water.    It  plunged  below  the  surface, 
iTghfer  thTn  hut,  slowly  turning  over,  it  rose  to  the  surface,  but  not  perceptibly 
heartwood.  ^q^q  jj^^    The  kiuds  were  then  separated  by  means  of  a  knife,  when 
the  heartwood  directly  sank  to  the  bottom,  and  the  sapwood  showed  a 
little  above  the  surface.    The  outside  section  of  younger  oak  contained 
a  proportion  of  heartwood  along  with  the  sapwood.    The  quality  of  the 
elm  was  inferior  ;  all  the  others  were  of  fair  quality,  each  of  its  kind. 

What  is  to  be  imderstood  by  the  term  "  dry  state  "  of  wood,  as  used 
in  the  present  work,  is  that  attainable  by  free  exposure  to  the  open 
air.  So  much  had  the  timber  dried  in  the  time  given,  that  when 
some  of  the  specimens  were  again  weighed  about  a  year  subsequently, 
no  difference  of  practical  importance  was  observable.  Still  it  must  be 
kept  in  mind  that  all  have  not  like  facilities  for  drying  sawn  timber. 
The  author  made  a  number  of  other  experiments  besides  those  now 
more  prominently  brought  forward  ;  but  as  they  were  attended  by  the 
like  results,  it  appears  unnecessary  to  encumber  this  work  with  them. 

The  following  statement,  from  the  works  of  Wallace  and  Templeton, 
closes  this  chapter : — 


Ash,   

Beech,   

Birch,  common,  ... 

Do.,  American,  ... 
Deal,  Christiana, ... 

Do.,  Memel,   

Elm,   

Fir,  New  England, 

Do,  Riga,  

Do. ,  Mar  Forest,  . . . 


Weight  per  cubic 
foot. 


Wallace. 


Templeton. 


lb. 

47-5 
43-8 
43-8 
46-9 

42-  5 
36-9 

33-  8 

34-  4 
46-9 

43-  8 


lb. 
52 

m\ 

494 
404 
42 

42 


Larch,   , 

Lignimi  Vitse,   

Mahogany,   

Maple,   

Norway  spruce,  ... 
Oak,  Canadian,  ... 

Do.,  English,   

Do.,  African,   

Do.,  Adriatic,   

Pine,  pitch  and  red, 


Weight  per  cubic 
foot. 


Wallace.  Templeton. 


lb. 
33-8 
83-3 
39-8 
46-9 

54'-5 
56-3 
61-3 

41-3 


lb. 
31 
834 

47 

284 
42 
58 
59 

46&42 
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CHAPTER  IV. 

PRACTICAL   LESSONS   TO    BE   LEARNED    FROM  THE 
FOREGOING  EXPERIMENTS. 

I.  THE  ALLOWANCE  TO  BE  MADE  FOE  BARK  IN  TAKING  THE  GIRTH. 

Noinuay  Spruce — 

Young,  or  quickly  grown,  towards  the  root,  l.in  20  to  80  inches  ; 

towards  the  top,  1  in  35  to  40  inches. 
Old,  or  slowly  grown,  towards  the  root,  1  in  12  to  20  inches; 
towards  the  top,  1  in  20  to  30  inches. 
Scots  Fir — 

Young,  or  quickly  grown,  towards  the  root,  1  in  10  to  14  inches  ; 
.  towards  the  top,  1  in  22  to  28  inches. 

Old,  or  slowly  grown,  towards  the  root,  1  in  10  to  14  inches; 
towards  the  top,  1  in  16  to  20  inches. 
Larch — 

Usually  1  in  1 0  to  1 2  inches  towards  the  root,  and  1  in  1 2  to 
16  inches  towards  the  top. 


Note. — In  exposed  situations,  trees  have  thicker  bark  than  to-  Trees  in  ex- 
wards  the  centre  of  a  large  plantation.    Unlike  the  spruce  tioiTsVave^ 
■and  Scots  fir,  the  thickness  of  the  bark  is  pretty  uniform,  b^j^.^^ 
in  proportion,  along  the  entire  length  of  a  larch  tree. 


II.  THE  WEIGHT  OF  THE  BARK  PEE  CUBIC  FOOT  BOUND  TBIBEE, 

BY  RULE  I. 

Norway  Spruce — 

Young,  or  quickly  grown,  4  to  5  lb.  per  cubic  foot  =  1  to  1^  cwt. 

per  ton  of  round  timber. 
Old,  or  quickly  grown,  5  to  7  lb.  per  cubic  foot  =  1 1  to  2 J  cwt. 

per  ton  of  round  timber, 

E 
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Scots  Fir — 

In  extreme  cases,  4  to  7  lb.,  but  commonly  5  to  7  lb.,  per  cubic 
foot  =  1^  to  If  cv^-t.  per  ton  of  round  timber. 
Larch — 

In  extreme  cases,  6  to  10  lb.,  but  commonly  7  to  9  lb.,  per  cubic 
foot  =  2  to  2|  cwt.  per  ton  of  round  timber. 

Note. — Exposure  to  wet,  more  especially 'if  the  timber  is 
feUed,  will  increase  the  weight  of  the  bark; — that  of 
spruce,  being  of  compact  texture,  15  to  20  per  cent ;  that 
of  tlie  larch,  being  thicker,  but  still  of  compact  texture, 
40  to  60  per  cent ;  that  of  the  Scots  fir,  being  of  loose 
texture,  and  the  old  scales  adhering  long  in  a  semi-detached 
state,  60  to  80  per  cent  of  the  natural  weight. 


Increased 
weight  of 
bark  ex- 
posed to 
moisture. 


m.  THE  WEIGHT  OF  EOUXD  TBIBER  IX  THE  GREEN  STATE, 
IXCLrDEN'G  BAEK. 


Norway  Spruce— 

Yoimg,  or  rapidly  grown, 
Aged,  or  slowly  grown,  .. 


Scots  Fir — 

Young,  or  rapidly  groAvn, 
Aged,  or  slowly  grown,  .. 


"Weight  per 
cubic  foot. 


lb. 
70  to  76 
64  to  70 


Cubic  feet 
to  a  ton. 


feet. 
291  to  32 
32  to  35 


80  to  &5  26  to  28 
75  to  80  I  28  to  30 


Larch — 

Young,  or  rapidly  grown,   '   70  to  75     30  to  32 

Aged,  or  slowly  grown,   '  66  to  70     32  to  34 


Note. — Knotty  crooked  trees,  of  irregular  growth,  will  weigh  1  to  5 
per  cent  more  than  the  above  ;  and  if  the  bark  is  wet,  still  more. 


rV.  If  a  tree  is  measured  in  short  sections,  approaches  nearly  to 
a  cylindrical  form,  and  allowance  is  made  for  the  greater  weight  of 
sapwood  as  compared  with  heartwood,  in  the  green  state  the  weight 
of  round  timber,  as  given  by  Rule  II.,  is  about  the  same  as  squared  or 
hewn  timber.  Compare  a  cubic  foot  round  wood  as  given  by  Rule  II. 
with  weight  per  foot  in  boards  in  Tables  II.,  Ill,  &c. 


ROUND  AND  SAWN  TIMBER. 


35 


V.    THE  WEIGHT  OF  TIMBER  WHEN  SAWN  INTO  STKAIGHT-EDGED 

BOARDS. 


Norway  Spruce — 

Young,  or  rapidly  grown, 
Aged,  or  slowly  grown, 

Soots  Fir— 

Young,  or  rapidly  grown. 
Aged,  or  slowly  grown, .. 

Larch — 

Young,  or  rapidly  grown, 
Aged,  or  slowly  grown,  .. 


Weight  per  cubic 
foot,  net. 

Cubic  feet  to  a  ton. 

Green. 

Dry. 

Green. 

Dry. 

lb. 

50  to  57 
43  to  50 

lb. 
25  to  28 
28  to  32 

feet. 
39|  to  444 
444  to  52 

feet. 
80  to  89§ 
70  to  80 

58  to  62 
54  to  60 

28  to  31 
33  to  43 

36  to  384 
371  to  41i 

721  to  80 
52  to  68 

42  to  46 
50  to  55 

28  to  32 
32  to  40 

48§  to  53^ 
39|  to  41 

70  to  80 
56  to  70 

J^ote— It  requires  to  be  kept  in  mind  that  much  of  the  sapwood— 
the  heaviest  part  of  the  tree  while  green,  and  the  lightest  when 
dry — is  cut  off  the  sides  and  edges  of  the  boards  in  the  act  of  manu- 
facture. This  makes  the  boards  lighter  per  foot  when  newly  sawn, 
and  heavier  when  dry,  than  they  would  be  were  it  possible  to  retain 
the  whole  timber.  NTone  but  the  very  oldest  Scots  fir  reaches  the 
greatest  weight  in  the  dry  state  given  above.  33  lb.  per  foot,  or 
68  feet  to  a  ton,  dry  timber,  is  very  good  quality.  As  already  sIioa^ti 
by  the  miscellaneous  experiments,  diseased  trees  may  weigh  more 
even  than  43  lb.  per  foot ;  but  there  is  another  form  of  disease  which 
makes  them  weigh  less  than  the  least  given  above.  ^Hien  trees  are 
cut  into  parallel-sided  boards,  or  scantlings,  still  more  of  the  sapwood 
is  cut  off — as  a  matter  of  course  making  the  weight  of  the  green  and 
dry  cubic  foot  approach  more  nearly. 


In  squaring 
timber,  the 
largest  part 
of  what  is 
cut  off  is 
sapwood. 


VI.  Timber  newly  felled,  and  submerged  in  water,  absorbs  5  per 
cent  of  its  own  weight  in  course  of  three  days. 

Note. — A  log  of  Scots  fir,  partially  dried,  was  thrown  into  a  mill- 
pond,  and  floated  there  for  upwards  of  a  year. 
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\Jl.  THE  WEIGHT  OF  HEAETWOOD. 


Weight  per  cubic  foot. 

Cubic  feet  to  a  ton. 

Green. 

Dry. 

Green. 

Dry. 

Norway  SpRrcE — 

Yoiing,  or  rapidly  grown, 
Aged,  or  slowly  grown. 

lb. 
31  to  37 

31  to  33 

lb. 

24  to  29 
27  to  30 

feet. 
60i  to  72i 
68'  to  721 

feet. 

77  to  93 
74^  to  83 

Scots  Fir — 

Yoiing,  or  rapidly  grown. 
Aged,  or  slowly  grown, 

36  to  38 
48  to  53 

33  to  35 
35  to  46 

59  to  62^ 
42  to  46^ 

64  to  68 
48ito64 

Larch — 

Rapidly  grown. 

Aged,  or  slowly  grown, 

34  to  36 
36  to  40 

31  to  33 
33  to  35 

621  to  66 
56  to  621 

68  to  721 
64  to  68 

Yin.  THE  WEIGHT  OF  SAPWOOD. 


Weight  per  cubic  foot. 

Cubic  feet  to  a  ton. 

Green. 

Dry. 

Green. 

Dry. 

N"oRWAY  Spruce — 

Young,  or  rapidly  grown,  ) 
Aged,  or  slowly  grown,  ) 

lb. 
60  to  64 

lb. 

)  26  to  28  ) 
(  28  to  34  ^ 

feet. 
35  to  37^ 

feet, 
i  80  to  86 
\  66  to  80 

.Scots  Fir — 

Young,  or  rapidly  grown,  ) 
Aged,  or  slowly  grown,  ) 

63  to  68 

{  28  to  32  ; 
\  33  to  37  i 

33  to  351 

{  70  to  80 
'  I  56  to  601 

Larch — 

Yoimg,  or  rapidly  grown,  ) 
Aged,  or  slowly  grown,  ) 

60  to  66 

<  30  to  32  ) 
I  30  to  34  i 

34to  37i 

\  70  to  741 
\  66  to  741 

Heartwood     Xote. — Heartwood  does  not  increase  in  like  ratio  in  any  two  trees ; 
cre^ie'iV'^'        ^s  its  Weight  in  all  states  differs  so  widely  from  tliat  of  sapwood, 
^ike!^^     it  is  e\'ident  that  the  weight  of  a  tree  must  in  large  measure  be  ruled 
by  what  it  contains  of  each.    In  like  manner,  a  beam  or  board  from 
the  centre  of  a  tree  will  weigh  very  differently  from  a  beam  or  board 
cut  from  near  the  outside  of  the  same  tree  at  the  same  minute.  A 
whole  tree  will  also  weigh  differently  per  cubic  foot  at  different  periods 
of  its  existence  ;  and  we  have  seen  that  two  trees  of  same  species  and 
Trees  grown  age,  and  gTOwn  side  by  side,  differ  greatly  in  weight,  although  they 
differ  much  wcrc  alike  healthy.    This  is  accounted  for  by  the  different  rates  of 
m  weight.    inQpgr^sQ     gj^e        is  an  old  proverb  that  "  All  the  trees  in  the  forest 
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do  not  grow  alike/'  Sap  wood  of  the  three  or  four  years  most  recently 
passed,  is  frequently  found  of  the  same  specific  gravity  in  a  tree  of 
50  years  as  in  that  of  250  years  of  age. 

The  author  has  had  very  frequent,  almost  daily,  occasion  to  test  the  General 
accuracy  of  the  statements  now  given — having  to  forward  large  quan-  these  stLe- 
tities  of  timber  by  cart  and  railway,  and  to  estimate  the  weight  of 
given  quantities  of  it,  manufactured,  before  an  axe  is  laid  to  the  round 
tree  in  the  plantations.  He  cannot  recollect  any  case  in  which  the 
real  differed  so  much  as  5  per  cent  from  the  estimated  weight ;  but 
then  he  was  dealing  with  plantations  the  timber  of  which  he  was  well 
acquainted  with.  '  The  state  of  the  weather  always  affects  the  weight 
of  manufactured  timber  less  or  more. 

In  commencing  to  cut  timber  in  a  plantation,  the  first  subject  that 
comes  up  for  consideration  is,  whether  it  will  be  most  advantageous 
to  expend  a  given  sum  of  money  on  road-making,  or  to  bring  it  out  in 
such  quantities  and  in  such  manner  as  may  be  done  by  existing  roads  state  of 

T  -r  ,T  r.         1  •  1  1  -1  roads  affects 

and  paths.  In  many  cases  the  purpose  lor  which  roads  are  required  value, 
in  a  plantation  is  comparatively  temporary ;  it  is,  therefore,  scarcely 
to  be  expected  that  they  will  be  made  good  and  substantial  to  every 
part  of  it.  Still  there  is  nothing  which  affects  the  value  of  round 
timber  more  than  the  state  of  the  roads  in  and  from  the  plantation  in 
which  it  has  grown.  Where  they  are  bad,  1 5  cwt.  at  a  load,  day  by 
day,  and  week  by  week,  for  a  lengthened  period,  may  be  found  a 
harder  task  for  a  horse  than  20  to  25  cwt.  on  a  good  commutation 
road,  or  25  to  80  cwt.  on  a  level  turnpike ;  and  a  short  piece  of  bad 
road  may  lead  to  the  loss  of  nearly  all  the  advantages  that  would  ' 
arise  from  all  the  rest  of  the  way  being  good.  In  addition  to  this,  the 
expense  of  loading  and  unloading  a  cubic  foot  increases  in  proportion 
as  the  quantity  that  can  be  loaded  at  a  time  decreases. 


EXPENSE  OF  TEANSPOET  BY  HOESE  AND  CAET  OE  WAGGON. 

This  must  vary  from  time  to  time  according  to  the  rate  of  wages.  Expenses  of 
price  of  horses,  and,  above  all,  to  the  price  of  grain  and  hay.    Taking  cart^&c.^ 
8000  hours,  or  800  days  of  10  hours  each,  as  the  time  which  a  horse 
can  work  in  a  year,  his  expenses  and  that  of  his  driver  must  be  met 
in  that  time.    In  rural  districts  in  the  north  of  Scotland,  the  average 
expenses  for  the  last  seven  years  have  been  much  as  follows  : — 
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Driver — 

Money-wages  per  annum,       .       .  £22 
Victuals,  fuel,  and  house  accommodation 
per  annum,         .       .       .       .  13 

Per  an.  Per  day.        Per  hour. 

—  £35  2s.  4d.  2.8d. 

Horse  and  Cart  and  Harness — 

Interest  of  capital  invested,  deterioration, 

risk,  stable-room,  shoeing,  &c.,    .  £10 
Hay,  at  8d.  per  st.,  grain  at  24s.  per  qr.,  40 

—  50         3s.  4d.  4d. 


For  a  strong  horse  and  cart,     .       £85         5s.  8d.  6-8d. 

On  good  roads,  with  a  considerable  distance  to  cart,  one  man  may 
manage  two  horses,  when  the  expense  per  cart  will  be  reduced  to 
£67,  10s.  per  annum;  4s.  8d.  per  day;  5-4d.  per  hour.    The  most 
Most  eflfec-  effective  pace  for  a  sound  horse  with  a  loaded  cart  is  2|  miles  per 
for^a^horse  hour,  aloug  a  fair  road.    Horses  unaccustomed  to  steady  work  are 
with  a  load.  (jigpQgg(j         more,  but  soon  either  get  tamed  down  to  this  rate,  or 
destroy  themselves.    The  time  required  to  load  and  unload  a  ton  of 
round  timber  depends  much  on  its  accessibility,  and  the  size  of  the 
various  pieces  of  which  it  may  happen  to  be  composed.  Under 
ordinary  circumstances,  3  or  4  men  will  load  a  cart  with  a  ton  of 
round  timber  in  4  minutes,  and  unload  it  in  2  minutes,  being  10  tons 
per  hour — say  2d.  per  ton  for  men  and  horse. 
Expense  of"     The  ratcs  at  present  paid  for  a  hired  horse  and  cart  differ  very 
iiiring.  hut  the  avcrago  is,  in  rural  districts — for  a  light  horse  and  cart, 

7d.  per  hour,  5s.  lOd.  per  day,  £87,  10s.  per  year  of  300  days ;  for  a 
horse  and  cart  of  fair  average  capability,  8d.  per  hour,  6s.  8d.  per  day, 
,^100  per  year  of  300  days.  In  towns  a  common  rate  is  ]s.  per  hour, 
10s.  per  day  of  10  hours,  or  £150  per  year  of  300  days. 
Expense  per  The  cxpenso  of  Carriage  of  timber  by  railway  differs  on  different 
rai  way.  jjj^gg^  cvcu  in  like  distances  on  the  same  line  ;  but  in  nothing  is 
the  advantage  of  these  more  plainly  shown  than  in  the  transit  of 
timber.  Before  the  introduction  of  a  line  into  the  parish  in  which 
this  is  written,  the  expense  per  cart  to  the  nearest  seaport  was  20s. 
per  ton ;  now  it  is  4s.  6d.  per  railway.  The  expense  of  loading  a 
waggon  from  the  loading-bank  is  2d.  to  3d.  per  ton  for  smaller  quanti- 
ties, larger  quantities  less. 
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CHAPTER  V. 

THE    EXPENSE    OF  MANUFACTURE. 

This  branch  of  the  subject  includes  a  large  variety  of  topics.  These 
are  : — 

The  vahious  means  of  Sawing,  with  the  Compaeative  Expense  of  each  ; 

Saw-Measure  and  Sale-Measure  ; 

Loss  OF  Timber  by  Saws  op  various  Thicknesses  ; 

Expense  of  Sawing  Trees  of  different  Sizes,  and  consequent 

Expense  of,  and  Loss  in,  Sawing  Wood  for  different  Purposes. 

THE  VAKIOTJS  MEANS  OF  SAWING,  WITH  THE  COMPAEATIVE  EXPENSE 

OF  EACH, 

There  are  two  means  of  sawing, — the  arm-saw,  worked  by  two  men 
— and  the  saw-mill,  propelled  by  water,  steam,  &c.  Each  of  these  has 
its  relative  advantages  and  disadvantages. 

The  arm-saw  is  easily  brought  to  bear  on  a  small  plantation,  or  on  Of  the  arm- 
a  given  section  of  a  larger  one  ;  thus  occasioning  little  expense  in 
bringing  the  round  timber  to  the  place  of  manufacture.    The  outfit 
for  saw  and  covered  pit  is  a  matter  of  a  very  few  pounds.    The  saw  Advantages 
cuts  out  only  about  -^V  iiich  at  each  draught ;  the  loss  of  timber  vantages, 
in  the  process  of  manufacture  is  thus  apparently  little.    The  great 
drawback  to  the  use  of  it  is  the  high  rate  necessarily  charged,  as  com-^ 
pared  with  what  the  cost  is  by  machinery,  in  sawing  larger  quantities 
of  timber.    There  is  another,  though  less  important  disadvantage — 
viz.,  the  uneven  surface  of  a  board  as  compared  with  that  done  by 
machinery.    This  unevenness  occasions  more  labour  to  the  carpenter 
in  producing  a  smooth  surface ;  and  what  with  the  action  of  the  saw, 
and  the  action  of  the  plane  in  dressing  sufficiently,  nearly  as  much 
wood  is  consumed  as  is  done  by  the  circular  saw,  and  considerably 
more  than  by  the  vertical  frame  saw  of  machinery.   The  present  rates 
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Water  as  a 

motive 

power. 


Unsteady 
motion  of 
overshot 
wheels. 


Mill  with 
breast- 
wheel. 


by  the  arm-saw  are  2s.  to  2s.  3d.  per  TOO  superficial  feet,  saw- 
measure,  for  Scots  fir,  and  2s.  6d.  to  2s.  9d.  for  larch.  That  of  Norway 
spruce  is  about  half-way  between  the  two. 

The  original  cost  of  machinery  differs  very  widely.  Where  a  suffi- 
cient supply  of  water  as  the  motive  power  can  be  had  at  moderate 
expense,  and  in  a  convenient  place,  it  is  the  least  expensive  of  any. 
The  expense  of  machinery  suitable  for  a  water-mill  is  comparatively 
little,  and,  if  everything  connected  with  it  is  substantially  executed 
at  the  outset,  the  expense  of  maintenance  is  almost  nominal.  A 
breast  start-and-ave  wheel,  owing  to  the  great  steadiness  of  its  motion, 
is  the  most  desirable  ;  but  it  requires  a  large  supply  of  water — in  fact, 
such  a  supply  as  few  places  can  command.  Where  the  quantity  of 
water  is  too  limited  for  it,  the  bucket  overshot  wheel  must  be  used  ; 
but  the  motion  of  the  mill  driven  by  means  of  it  is  very  unsteady,  and 
requires  continual  attention  on  the  part  of  the  workmen.  Governors, 
on  something  of  the  same  principle  as  those  applied  to  the  steam- 
engine,  have  been  tried,  but  never  have  come  into  general  use.  Their 
action  is  not  sufficiently  prompt.  The  greatest  help  towards  steadiness 
of  motion  is  a  very  heavy  fly-wheel. 

Under  the  author's  charge  there  is  a  saw-mill  driven  by  water. 
The  outer  wheel  is  of  the  start-and-ave  kind,  remarkably  strong; 
although  composed  of  two  metal  rings  10  feet  diameter,  it  weighs 
29  cwt.  The  aves  are  5^  feet  broad,  by  15  inches  deep.  The  amount 
of  fall  is  8^  feet.  This  drives  two  circular  saws,  and  the  estimated 
cost  is  as  follows  : — 


Excavations,  stone  water-wall,  and  wooden  shed,  .       .       .  £10 

Machinery,  saws,  and  benches,   70 

Weir  (a  very  substantial  erection,  exclusively  stone,  170  yards 

long,  in  a  large  river),   160 


Total  expense, 


.£300 


Mill  with       Another  mill  under  his  charge  is  driven  by  an  overshot  bucket- 
bucket^^    ■  wheel  ]  6  feet  diameter,  the  buckets  being  4  feet  broad.    This  drives 
wheel.       three  saws,  and  boring  machinery  of  various  kinds.    The  estimated 
cost  of  this  mill  is — 


Excavations,  stone  water-wall,  and  wooden  shed,  . 

Macliinery,  two  saws,  and  benches, 

Pond,  ^Q.,  


Total  expense  for  mill  with  two  saws, 


£10 
100 
30 

^200 
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The  third  saw  stands  outside,  is  used  exclusively  for  cutting  up  long 
fencing.  It,  with  the  requisite  shafting,  &c.,  and  boring  machinery, 
is  worth  about  £60  more.  Owing  to  the  very  unsteady  motion  of 
this  sort  of  wheel,  the  whole  machinery  cannot  be  conveniently 
worked  at  one  time. 

A  third  mill  under  his  charge  is  driven  by  an  English-made  portable  Portable 
steam-engine,  given  as  8-horse  power.    The  diameter  of  the  cylinder  eng^e. 
is  9  inches,  and  the  length  of  stroke  12  inches.    It  drives  two  saws, 
and  the  cost  is  as  follows : — 

Excavations  and  substantial  wooden  shed,  ....  MO 
Saws  and  saw-benches  (no  machinery  required),  ...  30 
Portable  steam-engine,  with  fittings  (delivered  free  in  Aberdeen),  239 


Amount, 


^309 


The  annual  expense  of  each  of  these  three  mills,  working  10  hours 
a-day  for  300  days,  may  be  estimated,  thus  : — 


I.  To  interest  on  capital,  at  4  per  cent,  . 
To  tear  and  wear,  and  fire  insurance,  . 
To  oil,  files,  saws,  and  repairs  to  do.,  . 
To  land-rent,  at  agricultural  value,  and  taxes, 


£12  0  0 

20  0  0 

10  0  0 

3  0  0 


Rate,  3-6d.  per  hour,  3s.  per  day  of  ten  hours,  and 

per  annum  £45  0 


II.  To  interest  on  capital,  at  4  per  cent. 
To  tear  and  wear,  and  fire  insurance. 
To  oil,  files,  saws,  and  repairs  to  do., 
To  land-rent,  at  agricultural  value,  and  taxes, 


0 


.£8  0  0 

20  0  0 

10  0  0 

3  0  0 


Expense  by 
water- 
power. 


Rate,  3- 3d.  per  hour,  2s.  9d.  per  day  of  10  hours, 
and  per  annum      .       .       .       .       .       .  £41 


0  0 


III.  To  interest  on  capital,  at  4  per  cent,  . 
To  tear  and  wear,  and  fire  insurance,  . 
To  oil,  files,  saws,  and  repairs  to  do.,  . 
To  land-rent,  and  taxes, 
To  wages  of  fireman — 52  weeks,  at  15s. 
To  fuel,  


£12  7  2 
40  0  0 
13  0  0 
3  0  0 
39  0  0 
27  12  10 


Expense  by 
steam- 
power. 


Rate,  10- 8d.  per  hour,  9s.  per  day  of  ten  hours, 
and  per  annum  £135 


0  0 


On  the  nature  of  work  to  be  performed  depends  very  much  the 

F 
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Hands  re-  number,  and  sort  of  hands,  required  to  work  efficiently,  any  one  of 
quired.  ^]^QgQ  mills  with  its  two  saws.  If  the  work  is  light — such  as  cutting 
up  barrel-staves — two  men  and  three  boys  may  be  sufficient ;  but 
where  it  is  heavy — such  as  roofing,  boards,  &c.,  from  trees  of  larger 
size — two  men  will  be  required  to  each  saw,  and  one  or  two  labourers, 
just  as  the  trees  are  free  of  sand,  &c.,  or  not.  The  rate  of  wages  also 
differs  necessarily  under  different  circumstances.  In  towns  where 
rents  are  high,  and  various  other  things  proportionally  so,  20s.  per 
week  may  not  be  found  equal  to  16s.  per  week  in  a  country  place, 
with  steady  work,  and  the  more  moderate  rate  of  expenditure. 
Wages  of  Granting  16s.  per  week  to  be  fair  wages  for  a  saw-miller  getting 
steady  employment  in  one  place,  and  14s.  per  week  for  a  labourer ; 
and  that  four  saw-millers  and  a  labourer  are  sufficient  for  a  mill  with 


two  saws,  then  the  rate  for  wages  will  be — 

Per  hour. 

4  saw-millers,  .    .    .    Is.  O-Sd. 
1  labourer,  .    .    .    .    Os.  2-8d. 

Per  day  of 
10  hours. 

lOs.  8d.  ... 
2s.  4d.  ... 

Per  year  of 
300  days. 

.£160 
35 

Total,  5  men.                       Is.  3-6d. 

13s.  od. 

.£195 

The  expense  of  the  water-mill  and  men  will  then  be — 

Water-mill 
and  men. 

Per  hour. 

Men,  Is.  3-6d. 

Mill,  Os.  3-6d.  ... 

Per  day. 

13s.  Od.  ... 
3s.  Od.  ... 

Per  annum. 
.  .£195 
45 

Is.  7 •2d. 

16s.  Od. 

£M0 

The  expense  of  the  steam-mill  and  men  will  be — 

Steam-mill 
and  men. 

Per  hour. 

Mill,  Os.  10-8d.  ... 

Per  day. 

13s.  Od.  ... 
9s.  Od.  .. 

Per  annum. 
.£195 
135 

2s.  2-4d. 

22s.  Od. 

£330 

If  the  wages  of  a  saw-miller  be  20s.  per  week,  and  those  of  a 
labourer  16s.,  then  the  expense  will  be,  by  the 


Per  hour.  Per  day.  Per  annum. 

Water-mill  and  men,  .  .  Is.  10-4d.  ...  18s.  8d.  ...  .£280 
Steam-mill  and  men,    .    .    2s.   5-6d.     ...     24s.  8d.     ...  370 


It  is  quite  possible  to  cut  timber  with  a  circular  saw,  at  the  rate  of 
36  superficial  feet  per  minute  while  in  the  very  act  of  sawing.  This 
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would  be  2160  feet  per  hour,  and  21,600  feet  per  day  of  10  hours.  Amount  of 
were  it  possible  to  continue  such  a  length  of  time ;  but  he  who  should  performed, 
adopt  such  data  for  the  purpose  of  forming  an  estimate  of  what  would 
be  done  in  a  day,  would  find  by  night  that  he  had  made  an  egregious 
mistake.  Log  by  log  the  wood  has  to  be  taken  into  the  mill,  placed 
on  the  bench,  an  estimate  formed  of  the  plan  likely  to  be  the  most 
advantageous  in  cutting  up ;  draught  by  draught  it  must  be  sawn ; 
after  each  draught  it  must  find  its  way  back  past  the  saw  ;  board  by 
board,  or  beam  by  beam,  as  sawn,  must  be  laid  aside  ;  the  saw  must 
be  sharpened  now  and  again,  perhaps  taken  off  for  repair,  and  replaced ; 
the  guide  must  be  set  for  the  various  thicknesses  and  purposes  the 
log  may  best  suit.  Many  other  matters  equally  necessary  must  be 
attended  to  ;  and  by  the  close  of  the  day  the  spectator  may  find,  that 
although  each  man  has  faithfully  performed  his  duty,  the  number  of 
superficial  feet  sawn  is  not  above  a  sixth,  perhaps  not  an  eighth,  of 
what,  at  a  hasty  glance,  he  imagined  it  would  be. 

From  observations  made  at  a  number  of  mills,  in  various  parts  of 
the  country,  the  author  is  disposed  to  state  the  following  as  a  fair  day's 
sawing,  home-grown  wood,  for  two  saws  with  their  full  complement 
of  hands : — 


Mixed  scantlings,  to  suit  general  roofing,  and  trees  of 
various  sizes,  

Lighter  scantling,  and  boards,  to  suit  general  roofing, 
and  trees  of  various  sizes,      .       .       .       .  . 

Boards  exclusively,  with  little  change  of  thickness,  . 

Plaster  lath  (l  inch  thick),  and  light  boards, 


Saw-measm-e. 
4000  to  5000  feet. 

5000  to  6000  feet. 
6000  to  7000  feet. 
7000  to  8500  feet. 


At  such  rates  the  expense  per  1 00  superficial  feet  will  be  as  under: —  Expense  of 

sawing. 


Superficial  feet 
per  day. 

4000 
4500 
5000 
5500 
6000 
6500 
7000 
7500 
8000 
8500 


Water  power. 


At  16s  per  day  At  ISs  8d  per  day. 


per  100  ft. 

4id 

4id 

4d 

3|d 

3id 

3d 

2|d 

2|d 

2id 

2id 


per  100  ft. 

5id 

5d 

4id 

4id 

3|d 

Hd 

3id 

3d 

3d 


Steam  power. 


At  22s  per  day.  At  24s  8d  per  day. 


per  100  ft. 
6|d 
6d 
5id 
5d 
4id 


Hd 
3id 


per  100  ft. 

7id 

6|d 

6d 

5id 

5d 

4|d 

4id 

4d 

3|d 

3id 
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Cost  price 
of  steam- 
engine. 


Portable 
and  fixed 
engines. 


Steam-engines  adapted  to  the  manufacture  of  timber  differ  ^dely 
in  price,  in  durabilitj^,  in  power,  and  in  finish.  Two  engines  turned 
out  by  different  makers,  of  the  same  power  nominally,  often  differ 
much  in  their  real  power.  Some  firms,  anxious  to  struggle  into 
notice,  give  a  good  aiiricle  at  a  very  moderate  price  ;  others  give  a  low- 
priced  but  inferior  one ;  others  give  a  good  article  at  a  fair  price ;  while 
others,  who  have  attained  a  name  and  established  business,  give  a  good 
article,  making  the  buyer  pay  a  good  price  for  it,  and  something  for 
the  name  besides.  The  following  statement  of  prices  charged  by 
various  firms  may  be  found  useful : — 

A.  and  B.  supply  well-finished  engines,  fixed  and  portable,  having 
cyHnder  and  boiler  clothed  with  hair-felt,  lagged  with  wood,  and  the 
whole  covered  over  with  sheet-iron.  Tlie  boiler  is  multitubular,  and 
requires  extremely  Httle  faeL  The  portable  engines  are  placed  on  the 
boiler,  and  the  whole  mounted  on  four  wheels,  and  supplied  with  two 
pairs  drawing-shafts,  and  may  be  removed  from  any  site,  in  a  working 
state,  at  a  few  minutes'  notice.  Their  fixed  horizontal  engines  are 
erected  on  a  foundation-plate  of  planed  metal,  and  fitted  with  steam 
feed  and  exhaust  pipes ;  have  a  cj'Kndrical  Cornish  boiler  of  ample 
size  and  strength,  &c.  &c.    Their  prices  are  : — 


Fixed. 


Portable. 


Horse 
power. 

Price. 

Horse 
pewer. 

Js  umber  of 
cylinders. 

Diameter  of 
cylinder. 

Length  of 
stroke. 

Bevoliitions 
per 

minnte. 

Price. 

8 

£200 

8 

1 

9  inches 

12  inches 

120 

i'230 

8 

9 

6i  „ 

10 

120 

250 

10 

240 

10 

1 

10  „ 

14 

;: 

110 

270 

10 

2 

7  „ 

12 

>? 

120 

290 

12 

280 

12 

2 

7i  „ 

12 

j» 

120 

335 

14 

320 

14 

2 

8i  „ 

12 

?j 

120 

375 

16 

360 

16 

2 

9  » 

12 

?5 

120 

415 

20 

440 

20 

2 

10  „ 

14 

110 

495 

The  above-mentioned  engines,  with  their  boilers,  are  complete  in 
every  way,  and  require  nothing  but  water  and  fuel  for  active  opera- 
tions. The  fly-wheel  drives  the  saw  pulley  du'ect.  The  8-horse  power 
is  suitable  for  only  the  lighter  descriptions  of  work  with  two  saws. 
An  addition  is  made  to  the  price  of  each  when  fitted  with  enlarged 
fire-box  for  the  purpose  of  burning  wood. 

C.  and  D.  supply  high-pressure  horizontal  fixed  steam-engines  fitted 
with  malleable  iron  crank-shafts,  governor,  and  force-pump.    And  for 
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these  they  supply  egg-ended  boilers,  and  boiler  mounting,  consisting  High-prcs- 
of  one  safety-valve,  feed- valve,  two  gauge -cocks,  &c.  &c.  Boilers 
made  of  best  plate  |  inch  thick,  as  follow  : — 


Engines. 

Boilers  and  Mounting. 

Total  cost 

of  engine 
and  bo  Her. 

Horse 
power. 

Diameter 
of 

cylinder. 

Length  of 
stroke. 

Price. 

Length  of 
boiler. 

Diameter 
of  boiler. 

Price. 

12 

12  inches 

24  inches 

^96 

18  feet 

4h  feet 

£64 

.£150 

16 

14  „ 

30  „ 

125 

25  „ 

5  „ 

76 

210 

20 

16  „ 

36  „ 

170 

28  „ 

5  „ 

86 

256 

24 

17     „  . 

36  „ 

185 

32  „ 

5  „ 

100 

285 

30 

18  „ 

42  „ 

235 

2  boilers, 

5  „ 

140 

375 

each  25  ft. 

No  driving-gear  or  boiler-funnel  included. 

E.  and  E.  supply  a  portable  steam-engine,  with  multitubular  boiler, 
two  fly-wheels,  &c.,  complete ;  drives  two  saws  without  intermediate 
machinery;  cylinder  10  inches  diameter,  24  inches  stroke — price  £320. 

G.  and  H.  supply  a  fixed,  high-pressure,  steam-engine,  20-horse 
power,  14  inches  cylinder,  30  inches  stroke,  3 -J  ton  fly-wheel,  together 
with  tubular  boiler  10  feet  long,  5  J  feet  diameter,  and  having  50 
tubes,  &c.,  the  whole  of  first-class  materials  and  workmanship,  price 
£364.  Such  a  one  as  this  drives  a  vertical  frame  saw  for  logs  22 
by  22  inches,  a  flooring  and  moulding  machine,  and  two  circular  saws 
each  4  feet  diameter. 

I.  and  K.  supply  portable  engines,  with  boilers  felted,  and  lagged 
with  wood : — 


8-Horse  power,  1  cylinder  10  inches  diameter,  18  inches  stroke,  £180;  Cost  of  en- 
drives  2  or  3  saws  (circular).  numCof 
lO-Horse  power,  2  cyHnders,  each  8  inches  diameter,  12  inches  stroke,  £200 ;  saws  driven, 
drives  2  or  3  saws. 

12-Horse  power,  1  cyhnder  11  inches  diameter,  16  inches  stroke,  £240  ; 
drives  4  or  5  saws. 

These  engines  have  each  two  fly-wheels,  and  the  boilers  have  furnaces 
suitable  for  using  waste  wood  as  fuel.  They  also  supply  fixed  engines, 
with  suitable  boilers,  as  under : — 


8-Horse  power,  1  cylinder  10  inches  diameter,  18  inches  stroke,  £160 ; 
drives  2  or  three  saws. 
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10-Horse  power,  1  cylinder  11  inches  diameter,  24  inches  stroke,  £200 ; 
drives  4  saws. 

12-Horse  power,  1  cylinder  12  inches  diameter,  24  inches  stroke,  £220  ; 
drives  4  saws. 

16-Horse  power,  1  cylinder  14  inches  diameter,  24  inches  stroke,  .£300 ; 

drives  4  or  5  saws. 
20-Horse  power,  1  cylinder  15  inches  diameter,  30  inches  stroke,  £350; 

drives  6  saws. 

The  above  are  all  high-pressure  engines. 
Engine  for      L  and  M.  Supply  a  50 -horse  power  condensing  steam -engine, 

llC3rVV  WOl'k.  ■  •  • 

'  cylinder  3  feet  diameter,  4  feet  stroke,  having  two  boilers  which  fire 
with  waste  wood,  price  £850.  The  foundations,  boiler  buildings,  and 
stalk  cost  £350  more.  Drives  7  circular  saws,  2  vertical  frame  saws 
admitting  logs  18  to  30  inches  diameter;  and  planing-machine  for 
dressing  boards. 

The  above  are  all  hona  fide  statements  by  respectable  firms  in 
England  and  Scotland. 
.Vertical  A  Vertical  frame  saw  of  fair  quality  and  capabilities  may  be  had  for 
rame  saw.  g^-j^^^^^  ^200,  including  fittings.  One  having,  say  a  dozen  saws  in  it, 
will  cut  up  a  log  18  to  20  inches  square  at  the  rate  of  7  to  8  super- 
ficial feet  per  minute,  if  the  motive  power  is  good ;  but  the  time  lost  in 
placing  and  fixing  the  logs  and  saws,  &c.,  will  likely  bring  a  day's 
work  down  to  the  rate  of  4  to  5  feet  per  minute.  These  saws  are 
economical  in  regard  to  the  quantity  of  timber  they  waste  in  the  ope- 
ration of  manufacture,  and  are  'well  suited  for  cutting  up  large  trees, 
or  timber  requiring  the  natural  bends  preserved.  On  the  other  hand, 
they  are  expensive  to  fit  up  ;  are  ill  suited  for  removing  from  place  to  • 
place ;  require  a  large  amount  of  motive  power ;  and,  generally,  are 
less  suited  for  cutting  up  home  timber  than  the  circular  saw.  In  the 
manufacture  of  small  trees,  roofing,  and  such  like,  tlie  circular  is  to  be 
preferred  far  before  them,  if  either  must  be  alone. 
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CHAPTER  VL 


SAW-MEASURE,    AND  SALE-MEASURE. 


Fig.  5. 


When  a  round  log  is  to  be  sawn  into  boards,  it  is  necessary  to  run  Slabbing, 
the  saw  along,  and  cut  off  a  slab  before  the  first  clean  board  can  be 
obtained ;  and  whether  the  edge  of  each  board  is  sawn  straight  by 
itself,  or  a  number  of  them  be  straightened,  while  in  the  log,  by  taking 
a  slab  ofi"  each  of  other  two  sides,  it  gives  a  certain  number  of  feet 
more  sawing  than  there  will  be  superficial  feet  disposable  boards  after 
the  log  is  cut  up.    This  will  be  better  illustrated  by  means  of  fig.  5. 

Let  fig.  5  represent  a  cross  section  of  a  round 
log,  42  inches  circumference,  sawn  into  ten  boards, 
each  an  inch  thick.    The  superficial  measurement 
of  these  boards  is  98  feet,  the  log  having  been 
12  feet  long.    The  98  feet  disposable  boards  is 
termed  the  "  sale-measure."    The  first  slab,  ab, 
in  this  case  6  inches  broad,  had  to  be  removed, 
and,  in  order  to  expedite  the  work,  the  second 
and  third  slabs,  C  D  and  E  F,  were  also  removed.    The  ten  boards 
were  then  sawn  off  one  by  one,  and  the  five  having  vacancies  at  the 
edges  were  laid  above  each  other  on  the  bench,  and  squared  up.  It 
will  thus  be  understood  that  in  addition  to  the  98  feet  of  boards,  there 
must  have  been  a  considerable  number  of  feet  more  sawing  before 
these  slabs  and  rough  edges  could  be  all  removed.    The  whole  of 
these  draughts  added  together  are  termed  the  "  saw-measure. "    In  '*  Saw-mea- 
this  instance  the  slabbing  and  rinding,  or  straightening,  measured  *"saie-me1i- 
84  superficial  feet,  which,  added  to  the  98  feet  boards  (sale-measure), 
make  the  "  saw-measure"  132  superficial  feet. 
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OF  THE  EXPENSE  OF  SAWING  TEEES  OF  DIFFERENT  SIZES. 

The  difference  between  saw -measure  and  sale -measure  decreases 
as  the  circumference  of  the  timber  increases.  This  is  exemplified  by 
Table  XIII. 


TABLE  XIIL- 

Showing  the  Number  of  Supeeficial  Feet 

Slabbing 

in  I  Cubic  Foot  and  in  100  Cubic  Feet. 

Side  of  Square  of  Log  being — 

4  in. 

5  in. 

6  in. 

7  in. 

8  in. 

9  in. 

10  in. 

II  in. 

12  in. 

feet." 

feet. 

feet. 

feet. 

feet. 

feet. 

feet. 

feet. 

feet. 

I  cubic  foot, 

9 

n 

6 

4 

3| 

3 

100  cubic  feet, 

900 

720 

600 

514-286 

450 

400 

360 

327-27 

300 

j\7-^^g. — Eule  for  finding  the  quantity  of  slabbing  in  a  cubic  foot — 
Divide  36  by  the  side  of  the  square  expressed  in  inches  ;  and  for  find- 
ing the  quantity  of  slabbing  in  100  cubic  feet — Divide  3600  by  the 
side  of  the  square  expressed  in  inches. 

EEMAEKS  ON  TABLE  XIII. 

In  the  first  line,  the  side  of  the  square  (^-girt)  is  given,  and  below 
Amount  of  each  win  be  found  the  number  of  superficial  *feet  slabbing  in  1  cubic 
slabbing.    ^^^^  ^^1^.^  fgg^      timber,  of  such  i-girt.    While  there  are 

9  feet  slabbing  on  a  cubic  foot  of  timber,  the  girth  of  which  is 
16  inches,  there  are  only  3  feet  slabbing  where  the  girth  is  48  inches. 
It  will  hence  be  observed  that  the  girth  of  the  trees  must  affect  in  a 
very  material  manner  the  expense  of  manufacturing  a  given  number 
of  cubic  feet.  Even  in  the  case  of  foreign  timb^,  which  reaches  this 
country  in  the  squared  log,  it  has  all  to  be  slabbed  in  order  to  remove 
sand  and  other  extraneous  matter  from  the  boards. 

Agreement  regarding  the  rate  at  which  timber  shall  be  sawn  may  be 
arrived  at  in  various  ways.  It  may  be  at  so  much  per  100  superficial 
feet  saw-measure,  or  at  so  much  for  sale-measure ;  or  it  may  be  at  so 
much  per  cubic  foot  for  given  dimensions  of  logs,  and  thicknesses  of 
boards  or  planks. 


ROUND  AND  SAWN  TIMBER. 


49 


TABLE  XIV. — Showing  the  Number  of  Superficial  Feet  Sawing  (exclusive  of 
Slabbing)  in  one  Cubic  Foot  Timber. 


Loss  by  saw 
being 


Thickness  of  each  board  or  plank  being- 


in.  m. 


21 


iV  incb. 


ft. 


22^9  18f 
2U  17A 


ft. 
17A 

16 

14}^ 


ft.  I  ft.    ft.  ft. 


12 


12|  iiA 


lOf 


ft.  I  ft. 

7^  m 


ft.  ft 


1 


6| 


ft.  ft. 


Q  81 


ft. 

3A 


REMARKS  ON  TABLE  XIV. 


In  the  uppermost  line  of  figures,  the  various  thicknesses  of  boards 
or  planks  from  f  inch  to  3  J  inches  are  given.  In  the  left-hand  column 
are  given  the  various  thicknesses  likely  to  be  cut  out  at  each  draught 
by  various  kinds  of  saws,  or  saw-draught  with  extra  allowance  of 
thickness  on  each  board.  The  body  of  the  Table  shows  the  number 
of  superficial  feet  sawing  in  a  cubic  foot.  Thus,  if  a  cubic  foot  of 
squared  timber  is  to  be  sawn  into  boards,  each  f  inch  thick,  by  a  saw 
Cutting  out  X5-  inch  at  each  draught,  there  will  be  27f  superficial  feet 
sawing  in  the  operation.  If  it  is  to  be  sawn  into  planks  each  8  J  inches 
thick,  there  will  be  only  Sf?  feet  sawing. 

If  saw-measure  cost  2s.  6d.  per  100  superficial  feet,  the  expense  of 
sawing  a  cubic  foot  into  boards,  each  -f  inch  thick,  from  a  round  log, 
24  inches  circumference,  saw  cutting  out  inch,  will  be  948d. 
Thus: 

Table  XIII.,  under  6  inches  side  of  square,  gives  6  superficial  feet 
slabbing  in  a  cubic  foot ;  and 

Table  XIV.,  under  f  inch,  line  3^  inch,  gives  25f  superficial  feet 
slabbing  in  a  cubic  foot — being  31f  feet  sawing,  at  2s.  6d.  per  100 
feet  =  9-48d.  If  the  log  is  48  inches  circumference,  and  sawn  into 
planks  each  3  J  inches  thick,  then  the  expense  of  sawing  is  :  Slabbing, 
3  feet ; .  sawing  after  slabbing,  3/0^3  feet ;  in  all,  feet,  at  2s.  6d. 
per  100  =  2.01d.  per  cubic  foot.  In  other  words,  the  sawing  of  a  cubic 
foot  costs  about  QJd.  in  the  former  case,  and  about  2d.  in  the  latter. 

G 


50 


THE  RELATIVE  VALUE  OF 


OF  THE  LOSS  OF  TIMBER  BY  SAWS  OF  VARIOUS  THICKNESSES. 

The  vertical  frame  saw  cuts  out  about  -3%  incli  at  every  draught,  and 
the  circular  saw  ^  to  inch.  A  large  quantity  of  timber  thus  runs 
to  waste  in  the  operation  of  manufacture.  The  amount  of  this  loss 
demands  consideration. 


TABLE  XV. — Showing  the  Solid  Content  of  the  Wood  Destroyed  by 
a  Saw  in  Sawing  1  Superficial  Foot  and  100  Superficial  Feet. 

Thickness  of  saw-draught  being — 

in. 

/jin. 

1^5  in. 

in. 

A  in. 

/jin. 

I  in. 

A  in. 

Min. 

Ts  in. 

1  Superficial  Ft. 

TffF  ft. 

ih  ft. 

ft. 

Tkft- 

A,  ft. 

9lT  ft. 

.It  ft. 

tVs  ft. 

^^ft. 

100  Superficial  Ft. 

ft.  in.  pt. 

0  1  6f 

ft  in.  pt. 
03H 

ft.  in.  pt. 
0  4  8^ 

ft.  in.  pt. 

0  6  3 

ft.  in.  pt 

0  7  9J 

ft  in.  pt 

0  9  ^ 

ft  in.  pt 

0  10  u\ 

ft  in.  pt 
10  6 

ft  in.  pt. 
1  2  Of 

ft  in.  pt. 

1 3  n 

ft  in.  pt 
1  5  2i 

ft  in.  pt 

1  6  9 

REMARKS  ON  TABLE  XV. 


Waste  by 

Baw- 

draught. 


Advantage 
by  cutting 
up  near 
plantation. 


The  upper  line  gives  the  thickness  of  the  saw-draught.  Take,  as 
an  instance,  that  of  xV  inch  ;  it  will  be  observed  that  the  waste  of 
timber,  by  sawdust,  in  sawing  a  superficial  foot,  is  cubic  foot ;  and 
upwards  of  J  cubic  foot  (6 J  inches)  on  100  superficial  feet.  Where 
the  thickness  of  the  saw-draught  is  inch  (that  wasted  by  the  arm- 
saw),  the  loss  is  xrs  solid  foot  on  a  superficial  foot,  and  upwards 
of  I  solid  foot  on  100  superficial  feet  sawing.  In  the  case  of  a 
draught  inch  (that  by  a  common  circular  saw  cutting  up  scant- 
lings, &c.),  the  waste  is  -gf^^  inch,  and  upwards  of  IJ  cubic  feet  re- 
spectively. The  diff'erence  in  loss  between  the  ^^ch  wasted  by  the 
arm-saw,  and  that  of  the  inch  wasted  by  the  common  circular  saw, 
amounts  to  upwards  of  i  cubic  foot  in  sawing  100  superficial  feet. 
This  is  no  slight  matter  in  cutting  up  valuable  timber,  and  even 
on  any  timber,  if  the  arm-saw  can  cut  it  up  where  it  grew,  and  it  has 
to  be  transported  a  considerable  distance  to  be  operated  on  by  ma- 
chinery. Besides  the  mere  loss  by  the  difference  of  saw-draught,  it 
has  already  been  shown  (Table  VI.,  with  Eemarks)  that  the  dry 
manufactured  inch  boards  weighed  only  one-third  of  the  green  round 
timber  from  which  they  were  sawn. 
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Table  XVI.  shows  the  loss  in  a  cubic  foot,  by  saws  cutting  out 
thicknesses  ranging  from  yV  to  inch  at  each  draught,  in  sawing 
boards  and  planks  from  ^  to  3  inches  thick ;  but  the  loss  by  the 
operation  of  slabbing  is  not  included. 


TABLE  XVI.— Showing  the  Quantity  of  Wood  lost  m 
into  BoAEDS  or  Planks. 
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Table  XVII.  brings  out  very  distinctly  the  difference  between  the 
produce  in  boards  of  a  piece  of  timber  manufactured  by  the  vertical 
frame  saw  cutting  out  inch,  and  its  produce  when  manufactured  by 
an  extra-thick,  or  widely-set  circular,  cutting  out  -^q  at  each  draught. 


TABLE  XVIL— (1.)  The  Quantity  of  Teveber  which,  by  a  Saw  cutting  out 
y\  inch,  will  give  100  Superficial  Feet  Boards,  will,  by  a  Saw  cutting  out 
inch,  give  as  jier  line  marked  A.    (2.)  The  Quantity  which,  by  a  Saw 
cutting  out       inch,  will  give  100  Feet  Boards,  will,  by  a  Saw  cutting 
out  Y6  inch,  give  as  per  line  marked  B. 

Thickness 
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inch. 
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inch. 
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inch. 

1 
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inch. 
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inch. 
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li 
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Is 
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82 
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90 
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92^, 
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94 
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94|^ 

Table  XVII. — Continued. 

Thickness  of 
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9611 
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REMAEKS  ON  TABLE  XVH. 

Circular        It  Will  be  observed  from  this  Table,  that  if  a  log  of  wood  give 
tkirfrlmr*       f^^t  of  boards,  each  J  inch  thick,  by  the  circular  saw,  it  will  give 
pa7ed°°^'    115x1  by  the  vertical  frame  saw.    Were  these  boards-  to  be  sold  for 
'  8s.  4d.  per  100  feet,  the  produce  of  the  log,  worth  only  the  8s.  4d.  by 
the  former,  would  be  worth  9s.  7id.  by  the  latter  means  of  manufac- 
ture.   Again,  a  log  producing  100  feet  J  inch  by  the  vertical  frame 
saw,  would  only  give        feet  by  the  circular ;  and  the  value  of  the 
produce  would  be  8s.  4d.  and  7s.  SJd.  respectively.    The  difference, 
however,  is  more  as  between  the  working  of  the  circular  and  vertical 
frame  saw  of  machinery,  than  as  between  the  former  and  the  arm-^saw. 
It  is  practically  impossible  to  go  so  straight  forward,  and  with  so  clean 
a  cut,  with  the  hand  as  by  machinery. 
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CHAPTER  VII. 

EXPENSE  OF,  AND  LOSS  IN,  SAWING  WOOD  FOR  DIFFERENT 

PURPOSES. 

Tbiber  is  usually  sa^vn  into  one  or  other  of  tlie  following  forms: 
permanently — viz., 

Rafters  of  uniform  thickness,  but  not  parallel-edged. 
Rafters  and  joists  of  uniform  thickness,  and  paraUel-edged. 
Boards  and  planks  of  uniform  thickness,  but  not  parallel-edged. 
Boards  and  planks  of  uniform  thickness,  and  parallel-edged. 

.  Everybody  knows  that  the  natural  form  of  a  tree  is  to  taper  more  Loss  by 
or  less  gradually  from  the  root  to  the  top.    This  ''natural  decrease  in  umber.^ 
diameter  leads  to  a  considerable  loss  of  timber,  in  whatever  way  or 
for  whatever  purpose  a  tree  may.be  cut  up;  but  there  are  certain 
purposes  which  lead  to  less  loss  than  others.    Let  fig.  6  represent  a 
tapering  log  sawn  into  boards.    The  outside  boards  or  slabs  A  B  and 

Fig.  6. 

B  


D 

c  D,  although  fully  as  thick  as  the  others  towards  the  root  A  c,  get 
so  thin  by  the  time  they  reach  B  D  that  they  are  of  little  value  ;  and 
even  the  -two  next  to  them,  from  B  to  E  and  D  to  F,  taper  so  that 
they  require  to  be  cut  off  at  B  D,  and  reduced  to  a  uniform  thickness 
before  they  are  useful.  In  addition  to  the  loss  arising  from  this  extra 
labour,  there  is  this  further  loss,  that  short  boards  do  not  fetch  so  high 
a  price  as  long  ones.  If  a  carpenter  require  a  set  of  boards,  each  7  feet 
long,  and  the  log  fig.  6  be  21  feet  long,  he  will  have  three  lengths  in 
.each  board  running  the  entire  length  of  the  log ;  but  if  the  two  boards 
which  it  was  necessary  to  cut  at  B  D  are  only  1 3  J  feet  long  from  B 
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to  G  and  D  to  H,  then  he  loses  6J  feet  on  each  of  them,  and  may  have 
no  immediate  use  for  such  lengths,  consequently  may  have  to  dispose 
of  them  at  a  reduced  price,  or  transport  them  at  some  inconvenience 
to  his  next  job.  He  also  runs  a  risk  of  the  wedge-shaped  pieces  AB, 
B  E,  and  c  D,  D  F  being  of  no  use  to  him. 

If  the  log  fig.  6  is  of  like  breadth  and  thickness,  then  each  board 
will  gradually  decrease  in  breadth  from  the  root  to  the  top.  This  also 
is  a  source  of  more  or  less  loss,  according  to  the  purpose  to  v/hich 
it  may  be  necessary  to  apply  it.  Let  fig.  7  represent  such  board 
21  feet  long,  12  inches  broad  at  one  end,  and  9  inches  at  the  other. 


Fig.  7. 


Tapering 
timber  to  be 
cut  in  sliort 
lengths. 


Home- 

grovm  tim- 
ber not  die- 
square  in 
scautlings. 


If  tills  board  can  be  used  as  sawn  from  the  log,  there  will  be  18  feet 
4J  inches  superficial  measure  in  it.  If  it  must  be  the  entire  length 
of  the  log,  and  parallel-edged,  the  small  end  will  limit  the  area  to  15  J 
feet,  thus  occasioning  a  loss  of  2  feet  7J  inches  superficial  measure. 
If  it  must  be  parallel- edged,  but  will  suit  the  purpose  although  cut 
into  four  pieces,  then  each  of  these  may  be  rendered  so,  independent 
of  the  others,  and  the  superficial  area  of  the  whole  will  be  17  feet 
8  J  inches,  the  loss  being  only  8  inches. 

Unless  under  special  agreement,  home-grown  timber,  when  being 
manufactured  into  scantlings,  is  not  sawn  die- square,  but  in  accord- 
ance with  the  rule,  "  One-fourth  of  the  girth  is  reckoned  the  side  of  the 


square. 


There  are  thus  vacancies  at  the  angles  in  scantlings. 

Fig.  8.  Fig.  9. 


Take 


a  round  log  12  feet  long,  and  let  fig.  8  represent  the  thick  or  root  end 
of  it,  48  inches  circumference,  and  fig.  9  the  smaller  end,  44  inches 
circumference.    The  solid  content  by  Kule  I.  is  11  feet  and  3  parts, 


girthed  in  the  middle. 
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If  sawn  into  a  parallel-sided  beam,  the  tliickness  at  the  small  end 
(fig.  9)  will  limit  the  dimensions  at  the  thick  end,  and  the  solid  con- 
tent of  the  beam  will  be  10  feet  1  inch,  being  a  loss,  in  saw-draught 
and  slabs  aaaa,  hhbh,  of  11 J  inches — nearly  a  cubic  foot,  less  what 
can  be  produced  from  the  slabs. 

Should  the  tree  taper  more  rapidly,  and  the  smaller  end  be  only 
40  inches  circumference,  then  the  solid  content,  taking  the  girth  at 
the  middle,  as  usual,  will  be  10 cubic  feet,  and,  sawn  into  a  parallel- 
sided  beam,  the  solid  content  will  be  only  8J  cubic  feet,  being  a 
loss  of  If  solid  feet.  Hence  it  will  be  observed  that  trees  in  the 
round  log  decrease  in  value  per  cubic  foot  as  they  decrease  more 
rapidly  in  diameter  towards  the  point. 


Smaller  end 
limits  di- 
mensions of 
beam. 


The  more 
rapid  taper 
the  more 


Fig.  10. 


11. 


Let  figs.  10  and  11  represent  the  thicker  and  smaller  ends  of  a  log 
of  same  dimensions  as  that  of  figs.  8  and  9.  Sawn  by  a  circular  saw, 
cutting  out  inch  at  each  draught,  the  produce  in  boards,  each 
f  inch  thick,  but  not  parallel-edged,  will  be  150  superficial  feet,  each 
board  measured  across  the  middle.  On  paper,  the  four  slabs  aaaa, 
hhbh  appear  large,  but  what  with  bends  and  irregularities,  they  come 
in  practice  to  be  much  less. 

Should  the  tree  taper  more  rapidly,  and  the  circumference  be  only 


Fig.  12.  Fig.  13. 


40  inches  at  the  small  end,  then  the  boards  will  appear  as  in  figs.  12 
and  13,  and  their  superficial  area  be  only  125  feet. 
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It  will  be  shown  by-and-by  that,  on  an  average,  7  feet  6  inches 
7 J  parts  round  timber  produces  100  superficial  feet  of  f-inch  boards, 
sawn  by  a  circular  saw  cutting  out  inch  at  each  draught.  The  tree 
of  figs.  10  and  11  gives  4  feet  more  than  this  proportion,  the  thick- 
ness at  the  root  and  smaller  ends  being  nearly  the  same.  On  the  other 
hand,  this  tree  of  figs.  12  and  13  gives  only  125  feet  instead  of  133 J, 
which  it  ought  to  have  done,  being  a  loss  of  8J  feet  by  its  rapidly 
tapering  form.  'No  doubt  the  larger  slabs  A  B,  fig.  12,  will  give  two 
additional  boards,  but  they  will  be  only  half  the  length  of  the  log,  will 
taper  rapidly,  and  hence  will  bring  an  inferior  price.  In  fact,  all  the 
boards  will  taper  rapidly,  and  consequently  will  be  of  less  value  than 
those  of  tree  figs.  10  and  11,  as  explained  and  illustrated  at  fig.  7. 

Figs.  10-13  illustrate  the  method  pursued  in  cutting  trees  into 
boards  where  these  do  not  require  to  be  parallel-edged.  Where 
they  require  to  be  parallel,  the  produce  is  very  considerably  les- 
sened. Let  figs.  14  and  15  represent  the  thicker  and  smaller  ends 
of  a  log  12  feet  long,  girths  48  and  44  inches  respectively.  The 


Fig.  14.  Fig.  15. 


smaller  end  (fig.  15)  limits  the  breadth  of  each  board,  and  the  area 
of  the  whole  in  this  case  is  1 46  feet.  This  is  4  feet  less  than  if  the 
log  had  been  sawn  same  as  that  of  figs.  10  and  11. 


Fig.  16.  Fig.  17. 


'  A  log  tapering  more  rapidly,  say  from  48  inches  circumference  at  base 
to  40  inches  1 2  feet  up,  will  show  a  different  result,  as  observable  by  figs. 
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16  and  17.  The  area  of  the  boards,  figs.  16  and  17,  is  only  112  feet, 
parallel-edged,  being  13  feet  less  than  the  boards  of  figs.  12  and  18  not 
parallel-edged,  but  from  a  tree  of  like  dimensions,  and  they  measure  21 J 
feet  less  than  they  would  have  done  if  sawn  from  a  log  with  as  little 
taper  as  that  of  figs.  1 4  and  15.  The  wood  at  the  four  angles  A  A  A  A, 
fig.  16,  is  quite  lost,  the  saw  running  through  it  in  all  directions. 
The  large  slabs  B  c  D  E  will  be  of  use  for  inferior  or  secondary  pur-  Uses  of 
poses,  but  the  fewer  of  these  the  better  for  the  seller.  When  of  suffi-  ^  ^  ^' 
cient  size  for  the  purpose,  they  are  usually  sawn  into  sarking  for  slater- 
work,  but  their  lengths  and  breadths  in  home  timber  are  commonly 
very  irregular.  Another  use  frequently  made  of  them  is  lining  for  the 
sides  of  temporary  wooden  erections. 

Frequently  quantities  of  boards  are  required  all  one  breadth. 
These  cut  up  a  large  quantity  of  round  timber.  The  nearer  to  the 
specified  breadth  trees  can  be  got  for  them,  so  much  the  better. 
Let  figs.  18  and  19  represent  a  log  12  feet  long,  48  inches  circum- 
ference at  the  thicker  end,  and  44  inches  at  the  other.    Here  there 

Fig.  18.  Fig.  19. 


are  110  superficial  feet  parallel-edged  |-inch  boards,  each  10  inches 
broad,  being  at  the  rate  of  100  superficial  feet  from  10  feet  0  inches 
2  parts,  cubic,  round  timber.  The  four 'large  slabs,  A  A  A  A,  B  b  B  B, 
will  give  some  30  feet  additional  boards  if  the  tree  have  been  straight 
grown.  The  most  advantageous  plan  is  to  cut  the  slabs  into  thin 
boards — say  |  inch. 

When  trees  taper  rapidly  towards  the  point,  the  quantity  of  parallel- 
edged  boards  obtainable  from  them  is  proportionally  small.  Let 
figs.  20  and  21  (page  58)  represent  a  log  12  feet  long,  48  inches  cir- 
cumference at  the  base,  and  40  inches  at  the  top.  The  area  of  the 
parallel-edged  boards  there  represented  is  90  feet,  thus  showing  that 
Hi-  solid  feet  round  timber  of  such  dimensions  is  required  to  produce 
1 00  superficial  feet  parallel-edged  boards ;  while  in  the  case  of  a  log 
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same  length,  only  IJ  inclies  more  diameter  at  top  (figs.  18  and  19),  it 
required  but  10  feet  i  inch  solid.    The  longer  the  logs,  the  greater  the 


Fig.  20. 


Fig.  21. 


Loss  by 
crooked 
trees. 


difference  ;  and  the  more  rapid  the  taper,  the  less  value  both  boards 
and  slabs. 

Adverting  once  more  to  figs.  10  and  11  in  illustration  of  the  terms 
saw-measure  "  and  "  sale-measure."  The  side  of  the  square  of  the  log 
is  11 J  inches.  The  three  slabs  A,  B,  and  c,  have  to  be  removed  in  suc- 
cession before  a  board  is  sawn  ;  this,  with  the  straightening  of  the  six 
narrower  boards,  gives  about  34  superficial  feet  sawing,  which,  added 
to  the  150  feet  of  boards  ("sale-measure"),  makes  184  feet  ''saw-mea- 
sure," by  the  circular  saw  cutting  out      i^^ch  at  each  draught. 

If  the  trees  in  a  plantation  happen  to  be  crooked,  the  loss  in  cutting 
them  up  for  house-building  purposes  is  great  in  proportion  to  their 
deviation  from  a  straight  line,  and  to  the  lengths  required.  Let  fig. 
22  represent  a  log  12  feet  long,  A  the  base,  48  inches  circumference, 
B  the  smaller  end,  44  inches  circumference,  the  dotted  line  a  h  the 
saw-mill  bench  on  which  it  rests,  c  cZ  an  upward  bend  of  3  inches 
from  the  bench.  The  solid  content  of  a  log  of  these  dimensions  is  11 
feet  I  inch.  If  straight,  and  sawn  by  the  ordinary  rule,  it  will  pro- 
duce a  parallel-sided  beam  11  by  11  inches,  the  solid  content  of  which 
is  lOiV  feet  (see  figs.  8  and  9).  Here,  having  this  bend  of  3  inches  at 
c  d,  it  can  produce  a  parallel-sided  beam  only  11  by  8  J  inches,  the 
solid  content  of  which  is  7  feet  9  J  inches,  being  2  feet  3  J  inches  less 
than  if  the  log  had  been  straight.  The  upper  slab  A  B  contains  wood 
for  additional  boards,  but  the  lengths  and  breadths  will  be  very  irre- 
gular, while  the  under-slab  c  D  will  be  almost  valueless. 

Fig.  23  represents  an  end  view  of  such  a  tree,  with  its  produce  as 
a  parallel-sided  beam.  The  circle  ah  c  cl  represents  the  thicker  end, 
and  the  circle  a  ef  g  the  smaller  end,  both  resting  on  the  same  level ; 
the  circle  li  i  h  I  the  middle  of  the  log,  at  the  bend,  elevated  3  inches 
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above  the  level  of  tlie  two  ends.  The  dotted  parallelogram  m  n  o  _p 
represents  the  beam  produced  from  the  log. 


Fig.  23.  Fig.  24.  . 


Fig.  24?  represents  an  end  view  of  a  log  12  feet  long,  the  girths  48, 
44,  and  40  inches.  The  upward  bend  at  the  middle  is  3  inches 
(same  as  that  of  fig.  28).  The  solid  content  of  the  round  timber  is 
lOyV  cubic  feet,  but  the  parallel-sided  beam  which  can  be  produced 
from  it  is  only  10  by  7  inches,  and  the  solid  content  5f  feet,  being  a 
loss  of  4J  feet,  less  value  of  slabs.  A  bend  extending  to  6  inches  in 
the  middle  would  lessen  the  beam  of  fig.  23  to  11  by  5  inches,  being 
4 cubic  feet;  and  the  beam  of  fig.  24  to  10  by  4  inches,  being  3 J 
cubic  feet,  or  less  than  one-third  of  the  round  timber ! 
Crooked  The  most  economical  method  for  crooked  trees  (except  for  purposes 
cut  into  to  be  noticed  presently)  is  to  cut  them  into  short  lengths,  and  at  the 
tbusV^*^'  bends.  Let  fig.  25  represent  a  log  12  feet  long,  48  and  44  inches 
circumference  (same  as  that  of  fig.  22).  If  severed  at  the  middle,  the 
thicker  end  will  produce  a  beam  \  \\  by  W  \  inches  =  5  feet  3^  inches, 
and  the  smaller  end  a  beam  lOf  by  10|  inches  =  4  feet  9|  inches, 
being  in  all  lOiV  cubic  feet ;  and  even  should  the  smaller  end  of  the 
tree  be  allowed  to  limit  the  dimensions  of  the  thicker  end,  the  gross 
produce  of  the  log  will  be  9  feet  7^  inches,  in  place  of  7  feet  9  J  inches, 
as  per  fig.  22. 

Uses  of  Although  crooked  timber  trees  are  generally  highly  objectionable 
trees.  wlicu  required  for  house-building  and  like  purposes,  in  the  case  of  larch 
for  boatskin,  and  in  that  of  hardwood  for  implements,  &c.,  a  single 
bend  or  crook  in  a  log  enhances  its  value,  and  care  must  be  taken  in 
cutting  it  up  not  to  destroy  such  bend  in  any  way.  Let  fig.  26  re- 
present a  round  larch  log  12  feet  long,  girth  at  A  48  inches,  at  B  46 
inches,  and  at  c  44  inches,  having  an  upward  bend  of  3  inches  at  c  d. 
Were  such  log  to  be  cut  up  by  the  circular  saw,  the  first  operation  of 
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the  saw-miller  would  be  to  run  the  saw  along  the  line  efghin  order  Circular 

,  .  .  t  A     o  ' J.     ID         i.    saw  unsuit- 

to  steady  the  log  on  the  bench.    This  operation  would  ot  itselt  waste  able  for  cut- 
a  portion  of  the  timber,  but  what  is  worse,  it  would  very  considerably  timber!''^^'^ 
lessen  the  value  of  the  remainder,  as  it  would  occasion  the  loss  of  part 
of  the  bend,  which  is  valuable  in  boat-building.    The  best  method  is  Vertical 

.  .,,   ,  T   frame  saw 

to  have  it  cut  up  by  the  vertical  frame  saw,  which  will  leave  each  to  be  used* 
board  entire.  No  doubt,  cutting  by  such  means  is  more  expensive, 
but  the  saving  in  the  thickness  of  the  saw-draught,  the  greater  exact- 
ness attainable  in  sawing,  and  the  retaining  of  the  bend  complete,  will 
amply  compensate  the  loss.  The  area  of  the  boards  is  found  by 
measuring  across  each  at  d  B.  Fig.  27  represents  the  thicker  end  (a), 
and  fig.  28  the  smaller  end  (c),  of  log  fig.  26  cut  into  boards  each 
f  inch  thick. 

Fig.  27.  Fig.  28. 


All  under  the  dotted  lines  e  7i  would  be  sawn  off  each  end  in  cutting 
up  the  log  by  the  circular  saw,  but  the  vertical  frame  saw  would  give 
each  board  the  whole  breadth. 

If  the  purpose  to  which  boards  are  to  be  applied  admits  of  their 
being  cut  into  short  lengths,  the  evils  arising  from  crooked  timber  are 
almost  obviated.  Let  fig.  29  represent  the  middle  board  of  fig.  26 
cut  into  4  pieces  each  3  feet  long.  The  reader,  on  placing  a  ruler  along 
the  edge  of  each  piece  by  itself,  will  observe  that  the  loss  in  straighten- 
ing will  be  very  small.  The  party  cutting  up  the  timber  will  require 
to  give  each  log  a  certain  allowance  of  additional  length,  otherwise 
the  loss  by  the  angular  pieces  i  k  I  at  the  end  of  each  short  board  will 
make  them  too  short. 

If  one  crook  or  bend  in  a  log  occasion  loss  in  house-building,  much  One  crook 
more  will  two  be  productive  of  it,  more  especially  if  the  first  bend  is,  croo^^** 
say,  to  northward,  and  the  second  to  the  east. 

Let  fig.  30  represent  a  view  of  a  log  1 2  feet  long  \  ahcd  the  circum- 
ference at  base,  48  inches ;  efgh  the  circumference  at  3  feet  from 
base,  47  inches,  bent  3  inches  off  a  straight  line  drawn  from  base  to 
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the  middle  of  the  log;  ihlm  the  circumference  at  9  feet  up,  45  inches, 
bent  3  inches  off  a  straiglit  line  drawn  from  base  to  middle,  thence  to 

Fig.  30.  Fig.  3L 


smaller  end  ;  an  op  the  circumference  at  the  smaller  end,  44  inches. 
In  other  words,  the  tree  is  supposed  to  bend  3  inches  towards  the 
north  at  3  feet  from  base,  thence  returning  at  6  feet  up  to  stand  per- 
pendicular with  the  base.    It  is  then  supposed  to  take  a  like  bend  of 
3  inches  eastw^ard  at  9  feet  up,  returning  at  12  feet  up  to  the  same 
perpendicular  as  the  middle  and  base.   The  solid  content  of  the  round 
Amount  of  log  is  11  fcct  \  iuch.    Had  it  been  straight,  the  solid  content  of  the 
crooked      beam  obtainable  from  it  would  have  been  lOxV  feet  {vide  figs.  8  and  9, 
timber.  remarks).    Had  there  been  only  one  bend  of  3  inches,  the  solid 

content  of  the  beam  obtainable  from  it  would  have  been  7  feet  9J 
inches  {vide  figs.  22  and  23,  with  remarks).  Here,  owing  to  these  two 
bends,  each  3  inches,  a  beam  of  8^  by  8|-  inches  only  can  be  obtained, 
=  61I-4  feet.  There  is  thus  a  loss  of  1  foot  9^  inches  as  compared 
wdth  the  product  of  the  log  with  one  bend,  and  of  4  feet  f  inch  as 
compared  with  the  product  of  the  straight  log  of  like  dimensions.  The 
two  bends  will  render  at  least  half  the  solid  content  of  the  slabs 
practically  useless  for  anything  else  than  firewood,  and  the  other  half 
will  not  be  worth  half  as  much  as  slabs  produced  from  a  straight  log. 

rig.  31  represents  a  view  of  a  log  48  inches  circumference  at  base, 
44  inches  at  6  feet  up,  and  40  inches  at  the  smaller  end,  12  feet  up. 
Here  the  mean  girth  is  44  inches,  the  solid  content  of  the  round  log 
lOiV  feet,  and  the  solid  content  of  the  squared  beam  4  feet  4 J  inches. 
The  bends  are  supposed  to  be  the  same  as  those  of  fig.  30. 

By  the  time  an  attentive  reader  has  advanced  thus  far,  he  will  be 
able  to  form  something  like  an  adequate  conception  of  the  loss  by 
crooked  timber  for  all  save  a  few  purposes.  ^N'arrow  belts  of  trees, 
small  plantations,  and  ground  much  exposed  to  sweeping  north- 
westerly breezes,  produce  most  of  this. 
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The  loss  arising  from  sawing  timber  into  boards  has  already  been 
shown  (vide  Tables  XV.  and  XVI.,  with  remarks).  There  is  another 
source  of  more  or  less  loss — viz.,  when  a  number  of  small  pieces 
require  to  be  sawn  from  a  log.  If  the  quality  requires  to  be  good,  it 
is  highly  probable  that  they  will  require  to  be  sawn  from  trees  of  larger 
size.  The  timber  must  first  be  sawn  into  planks  of  the  requisite 
thickness,  and  these  again  sawn  into  the  re- 
quired breadths.  Let  fig.  32  represent  the 
smaller  end  of  a  log  12  feet  long,  51  inches 
circumference  at  the  middle,  and  48  inches 
at  the  point  shown.  The  solid  content  of  the 
round  log  is  13  feet  6|  inches,  and  the  solid 
content  of  the  squared  beam  which  can  be 
produced  from  it,  the  smaller  end  limiting 
the  dimensions  throughout,  is  1 2  feet,  exclu- 
sive of  four  good  useful  slabs. 

Suppose  such  a  log  to  be  sawn  into  slate  laths,  each  2  by  1 J  inches  ; 
there  will  be  a  choice  between  cutting  the  whole  log  into  these,  thereby 
losing  the  angular  pieces,  ahcdefgh;  or,  cutting  the  central  portion 
A  B  c  D  only  into  these,  reserving  the  four  exterior  pieces,  A  B,  B  c,  c  D, 
and  A  D,  for  other  purposes.  If  the  former  method  is  adopted,  the  solid 
content  of  the  47  laths  will  be  llf  feet,  the  angular  pieces,  ahcdefg li, 
which  increase  in  size  as  they  recede  from  the  smaller  end,  being  quite 
cut  up  and  lost  for  all  useful  purposes.  The  second  method  is  the  more 
economical,  as,  although  there  are  supposed  to  be  only  35  laths  in  the 
present  instance,  the  four  exterior  pieces,  A  B,  B  c,  c  D,  and  A  D,  will  do 

more  than  make  up  for  the  want  of  the  12  laths. 

When  boards  or  planks  upwards  of  1  inch  thick  are  required  from 

a  round  log,  the  most  economical  plan  is  to  cut  the  central  portion 

into  these,  and  the  two  outsides  into  thinner 

sizes.   Let  fig.  33  represent  a  cross  section  of 

a  round  log,  the  centre  and  one  side  sawn 

into  planks  each  1  \  inches  thick,  and  the  other 

side  into  boards  each  \  inch  thick.  It  will  be 

perceived  that  the  loss  in  squaring  the  edges 

of  the  J-inch  boards,  each  by  itself,  is  almost 

nominal ;  while  that  in  squaring  the  edges 

of  the  thicker  planks  on  the  opposite  side 

is  very  considerable.    There  would  be  little 

loss  in  this  operation  on  the  central  portion,  whether  the  timber 
were  sawn  into  the  |-inch  or  the  1  J-inch  plank. 


Loss  by 
sawing  trees 
into  small 
pieces. 


Economical 
method  of 
sawing  large 
logs  into 
pieces  of 
small  size. 


Fig.  33. 


Central  por- 
tion alone 
to  be  sawn 
into  thick 
planks. 
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A  saw-miller,  carefully  and  continuously  giving  his  attention  to 
such  subjects,  may  save  timber  equivalent  to  three  times  his  wages,  as 
compared  with  another  who  neglects  them.  By  taking  off  the  slabs, 
A  B,  B  c,  C  D,  of  fig.  32,  or  that  of  A  B  c,  fig.  33,  either  too  large  or 
too  small,  less  or  more  timber  will  be  lost.  If  the  saw-miller  engaged 
in  cutting  planking  has  not  the  substance  of  Tables  XVIII.  and  XIX. 
already  in  his  head,  he  cannot  have  them  in  his  hand  a  minute  too 
soon  with  the  view  of  getting  them  there.  Once  there,  he  will  be  able 
to  thrust  the  saw  in  at  the  proper  point  instinctively,  as  a  player 
learns  to  touch  the  keys  of  a  musical  instrument. 


TABLE  XYIIL 


Showing  the  Thickness  of  Log  required  for  a  given  dumber  of  Boards  or 
Planks,  when  the  Saw  cuts  out      i^ch  at  each  Draught. ' 
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TABLE  XIX. 


Showing  the  Thickness  of  Log  required  for  a  given  Number  of  Boards 
or  Planks,  wlien  the  Saw  cuts  out      inch  at  each  Draught. 
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CHAPTER  YIIL 


OF  TIMBER  SAWN  INTO  BOARDS  OR  PLANKS. 

Table  XY.  (page  50)  showed  the  solid  content  of  timber  lost  by  the 
action  of  saws  of  various  thicknesses  in  cutting  100  snpei'ficial  feet. 
Table  XX.  shows  the  solid  content  of  100  superficial  feet,  boards  or 
planks,  each  -J^  to  3  inches  thick. 


TABLE  XX.— Showing  tlie  Solid  Content  of  100  Superficial  Feet 
Boards  or  Planks. 

Thickness  of 
board,    .  . 

in. 

in. 

in. 

I 

in. 
1 

4 

in. 

I 

in. 

1 

in 
1 

2 

n. 

2 

in. 

5 

8 

in. 

3 
4 

in. 

1 

in. 
1 

in. 

n 

in. 

in. 

1| 

Solid  content 
of  100  super- 
ficial feet,  .  . 

ft.  in. 

0  31 

t.  in. 

ft.  in. 
1  OA 

ft.  in. 

2  1 

ft.  in. 

2  91 

ft.  in. 

3  H 

ft.  i 

4 

ft.  in. 

5  2i 

a  in. 

6  3 

ft.  in. 

7  3h 

ft.  in. 

8  4 

ft.  in. 

9  4i 

ft.  in. 

10  5 

ft.  in. 
11  51 

Table  XX. — Continued. 

Thickness 
of  board, 

in. 

n 

in. 

1^ 

-■■8 

in. 
If 

in. 

in. 

2 

in. 

2| 

in. 

21 

in. 

21 

in. 

21 

in. 

21 

in. 

2| 

in. 

2| 

in. 

3 

Solid  con- 
tent of  100 
suj^er.  ft. 

ft  in. 

12  6 

ft.  in. 

13  6| 

ft.  in 

14  1 

ft.  in. 

15  7i 

ft.  in. 

16  8 

ft.  in. 

17  8i 

ft.  in. 

18  9 

ft.  in. 

19  9| 

ft.  ia 

20  10 

ft.  in. 

21  101 

ft.  in. 

22  lit 

ft  in. 

23  IIJ 

ft.  in. 

25  0 

Round  tim-  If  one  wishes  to  know  the  solid  content  of  timber  which  will 
for  iXfeet  producc  100  Superficial  feet  boards  of  a  given  thickness,  these  two 
boards.       rpg^^i^g  ^-^y  g^Q^  ^^^^  quantity  of  squared  timber  it  will 

be,  and  at  same  time  what  quantity  of  round  timber  it  very  probably 
w^ill  be.  If  the  point  to  be  ascertained  is.  What  quantity  will  produce 
100  superficial  feet  ^-inch  boards,  by  a  saw  cutting  out  i^ich  at 
each  draught? — 
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Look  Table  XV.  (page  50),  and  under  ^  inch  there  will  be 
observed  0  ft.  9  in.  4J  pts.  for  saw-draught ;  and 

Look  Table  XX.,  and  under  ^  inch  there  will  be  observed 
4  ft.  2  in.  0  pts.  for  board ;  giving  the  solid  content  of  rough 
timber  for  100  feet  ^-inch  boards,  4  ft.  11  in.  4 J  pts. 

If  the  saw  used  takes  out  -^^  inch  at  each  draught,  then  the  loss  by 
it  will  be  1  ft.  3  in.  7J  pts.,  to  which  add  the  solid  content  of  the 
100  superficial  feet  boards,  each  ^  inch  thick,  4  ft.  2  in.  0  pts. ;  giving 
the  solid  content  of  rough  timber  required  for  100  feet  ^-inch  boards, 
5  ft.  5  in.  7f  pts. 

In  cutting  up  foreign  timber,  a  percentage  requires  to  be  added  to  Extra  mea- 
the  quantities  given  in  these  two  Tables,  on  account  of  the  outside s  of  b^Ruirf. 
the  logs,  which  require  to  be  straightened,  and  their  tapering  form,  bL^by 
as  explained  in  fig.  6,  with  remarks.     In  stating  the  method  of^i^^^i^s- 
measuring  round  timber,  it  was  explained  that  the  buyer,  by  Kule  I., 
gets  more  wood  than  net  measurement ;  by  a  rough  and  ready  calcu- 
lation, about  o  feet  in  place  of  4.    If  logs  thus  measured  are  pretty 
straight,  fair  grown,  and  cut  into  boards  not  exceeding  an  inch  thick, 
and  into  lengths  not  exceeding  1 2  feet,  the  extra  timber  makes  up  for 
the  loss  in  the  operation  of  slabbing  the  logs  and  straightening  the 
edges  of  the  boards.    This  is  proved  by  Table  XXL  (page  68). 


REMAEKS  ON  TABLE  XXI. 

When  the  trees  forming  the  subject  of  this  Table  were  cut  in  the 
plantation,  each  of  them  w^as  numbered,  and  their  numbers  will  be 
found  in  the  left-hand  column.    Each  tree  was  cut  into  sections  not 
more  than  1 2  feet  long  ;  and  the  respective  numbers  of  these  sections 
are  given  in  the  second  column.    In  a  set  of  columns  farther  to  the 
right,  the  girths,  under  the  bark,  are  given  ;  next  follows  the  solid 
content  of  round  timber,  &c.    Log  No.  1  was  pretty  straight  gro^vn, 
and  No.  2  was  so  crooked,  that  when  placed  on  the  saw-bench,  and  rest- 
ing on  the  two  extremities  of  the  section,  the  under  side,  at  the  middle, 
stood  three  inches  up  from  the  bench.    This  fact  serves  in  so  far  to 
explain  the  variety  in  the  produce  of  the  different  trees ;  but  it  has 
also  to  be  kept  in  view,  that  the  smaller  the  tree  the  greater  the  risk  Close  ap- 
of  a  more  than  proportionately  less  number  and  area  of  boards.    The  ortheory 
solid  content  of  the  roimd  timber  forming  the  subject  of  Table  XXL  P'"^'"' 
is  43|  feet,  and  the  produce  in  boards  3349J  superficial  feet.  By 
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TABLE  XXI 


Showing  the  Quantity  of  Eound  Timber  required  to  produce  100  Superficial  Feet  Boards. 


As  cut 
in  the 
plan- 
tation. 


ROUND  OR  UNMANU- 
FACTURED STATE. 


Circumference. 


By 
Rule  1, 

solid 
content 


IN  THE  MANUFACTURED  STATE. 


Number  of  boards  in  each  section,  with  the  respective 
breadth  of  each  board  at  the  middle,  in  inches. 


oo 

O  r-^ 
P  o 


31 


No.  in. 
1-5| 
l-5i 


l-5i 
1-6 


No.  in. 'No.  in.  I  No.  in. 


1-6| 
1-6J 


l-7i 
1-7 


No.  in. 

1- 81 

2-  7i 


No.  in.  No.  in. 

1-8|  9-8^ 
6-8f 


129 
100* 


ft.  in. 
4  8 
611 


40  I  39 
39i  38 
30^  28 


28 


25* 


23 


24 


1-  6^ 

2-  4i 

1^^ 


2-7 
1-7 

1-  6| 

2-  5^ 
2-5 
1-5 
l-4i 


1-8 

l-7f 

1-7 

1-6| 

1-6 

1-6 

1-5J 


l-8i 
l-8i 
1-71 
1-7 
l-7i 
9-7 
1-5S 


2-9 
1-8| 
1-8^ 
5-71 

8-8 


4-5^ 


1-lOi 

1-9 

7-8f 


2-11 
1-9,1 


1-lli  2-llJ 
10-101 


7-lli 


1991 
159i 
95| 
69f 
91J 
78i 
40* 


42 


35 


1-7 

1-6| 

1-6 

1^6: 

l-6i 
1-5 


1-7* 

1-7 

l-7i 

1-7 

1-6* 

1-5* 


1-9 

1-7* 

1-8 

l-7f 
1-7 


1-9| 

1-71 

l-«l 

1-8* 

1-8 

7-7* 


1-10 

1-8* 

1-9 

8-9f 

1-8* 


1-lOi 
8-9* 
1-9* 

1-9* 


1-11* 
1-10* 

1-9* 


1-11* 
9-11* 
1-10* 


1-12  7-12* 


5-101 


173* 
113* 
158| 
108* 
117 
70 


10 

1 

41 

11 

1 

37* 

12 

1 

36 

13 

1 

2 

24* 

14 

1 

48 

2 

15 

1 

42 

2 

16 

1 

32* 

2 

21 


9 


1-7 

1-6* 

1-5 

1-4* 

l^i 


1-7* 
1-6| 
1-5| 
1-5* 
1-4 


2-8* 
1-8 

1-  ^f 
5-6| 

2-  5* 


1-10 
1-8* 
1-7 


8-11 

1-9 

8-9* 


2-5| 


7-10* 


I  12 
i  12 

!  7 


129 

110 
981 
43f 
30* 


8 

610 

7 

7 


40* 


37 


28* 


0 

6* 

2* 

1*; 

6 

n 


1-6 

1-6 

1-4 

1-6* 

1-5* 

1-5* 


2-10 

1-8 

1-6| 

1-7* 

1-5* 

1-6* 


1-13  1-13*7-14* 
1-8*  1-9 
1-9  i-9* 

1-  8  1 1-9 

2-  712-9* 
5-7|  .. 


1-9* 
1-10 
6-9J 
1-91 


6-111 
1-lOi 


2-9f 


5-12i 


152* 
110* 
121 

90 

74 

49 


17 


20 


27 
27 
26*  23* 
23* 


1-7* 
1-6*1 
1-5* 

1-  7 

2-  6 
1-5 

1-  5 

2-  4* 
1-4 


1-8* 
1-6* 
5-6 

1-  7* 

2-  8 
1-5* 

1-  6 

2-  6* 
4-5* 


1-9* 
1-8 


1-9* 
4-8* 

1-  7 
3-61 

2-  7 


1-10  5-11 
1-S*  2-8^ 


1-10 


4-8 


2-8| 


5-10* 


90*  9 


63* 
35* 


49* 
31f 
36 
25 


21 


42 


37 


30* 


32 


33 


29 


2-6 

2-7* 

1-4| 

1-5* 

1-6 

1-6 


1-8*1-9* 
1-9  J  4-10^ 
1-6*  1-81 


1-6 


2-8 


1-6*  1-8* 
1-7 


1-10*  5-11* 


1-9*  4-10* 

3-  8f     . . 

1-9  ;i-io 

4-  9*  I  .. 


3-10* 


66* 
70| 
52* 
71* 
29* 


9,  4 

10'  8 

9'  6 

9'  2 

9  5 

9'  7 


*  The  girths  of  these  two  sections  are  given  at  30  feet  from  the  tree-root.  Note.— Log  23,  sec.  2,  was  only  6  feet  long, 
bemg  found  unsuitable  for  tlie  purpose  farther  up.  Each  of  the  other  logs  was  12  feet  long,  and  the  quarter-girt  taken  in 
the  middle. 

N.B.—The  circular  saw  used  in  cutting  up  these  trees  cut  out  a  draught  *  inch  thick  each  time,  and  each  board  was 
allowed  iV  mch  additional  thickness,  so  that  the  loss  by  the  saw-draught  and  the  additional  thickness  amounted  to  ^\  inch 
each  board. 
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Tables  XV.  and  XX.  the  solid  content  required  should  have  been 
43f  feet,  a  difference  of  only  i^^-  cubic  foot.  (Logs  1  and  2  not 
included.)  Where  sawing  is  carefully  managed,  and  the  thicker 
boards  and  planks  taken  from  the  central  part  of  the  log,  as  recom- 
mended at  fig.  33,  the  quantities  set  down  in  Tables  XV.  and  XX. 
will  be  found  sufficient  for  the  required  purpose.  If  parallel-edged 
boards  are  required,  the  log  must  be  girthed  at  the  smaller  end. 

The  quantity  of  slabbing  per  cubic  foot  round  timber  is  shown  by 
means  of  Table  XIII. ;  and  the  number  of  cubic  feet  round  timber 
required  to  produce  100  superficial  feet  of  boards  is  shown  by 
Tables  "XV.  and  XX.,  corroborated  by  Table  XXI.  Table  XXII. 
shows  the  number  of  feet  slabbing  for  100  superficial  feet  boards. 


REMARKS  ON  TABLE  XXII.  (PAGE  70). 

This  Table  is  calculated  on  the  supposition  that  the  loss  by  the 
saw-draught,  with  additional  thickness  given  to  each  board,  amount 
to  -A-  inch.    If  100  superficial  feet  boards,  each  f  inch  thick,  are  to  be  Small  trees 

cxpGnsivG  tc 

sawn  from  a  round  log,  the  side  of  the  square  (quarter  of  the  circum-  manufac- 
ference)  of  which  is  4  inches,  then  there  are  42yV  feet  slabbing  before 
these  can  be  obtained,  or  ]42x\  feet  sawing  for  100  feet  boards.  If 
the  side  of  the  square  is  1 2  inches,  then  there  are  only  1 4  feet 
slabbing,  or  114iV  feet  sawing  for  100  feet  boards.  Were  100 
superficial  feet  3-inch  plank  required  from  logs,  the  mean  average 
side  of  which  is  6  inches,  then  there  would  be  1 59f  feet  slabbing,  or 
25 9f  feet  sawing  for  these  100  feet  3-inch  plank. 


Table 
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THE  RELATIVE  VALUE  OF 


TABLE  XXIL 


Showing  the  Number  of  Superficial  Feet  Slabbing  in  100  Superficial  Feet 
Boards  when  the  Saw-draught,  or  Saw-draught  with  Additional  Thick- 
ness given  to  each  Board,  is  y\  inch. 


Thick- 
each 
board. 

Rough 
wood 

SIDE  OF  SQUARE  OF  LOG  BEING  

required. 

4  inch. 

5  inch. 

fi  inch. 

7  inch. 

8  inch. 

9  inch. 

10  in. 

11  in. 

12  in. 

inch. 

feet. 

inch. 

feet. 

feet. 

feet. 

feet. 

feet. 

feet. 

feet. 

feet. 

feet. 

1 

4 

8i 

42r\ 

33a 

28| 

24-1074 

21,^ 

18i^ 

16| 

15H 

14T^e 

5 

8i 

"4 

Sly^e 

411 

34| 

29-4646 

2511 

22ii 

201 

18fi 

17t\ 

6 

*^4 

60ii 

48| 

401 

34-8218 

3011 

27,^ 

24| 

22A 

20x«. 

7 

91 

70y\ 

56i 

46| 

40-1790 

35,^^ 

31^ 

28| 

25H 

23T'e 

8 

8 

101 

79ii 

63| 

53| 

45-5362 

mi 

30y^^ 

31| 

28M 

26^ 

1 

9 

lOf 

89^ 

7U 

591 

50-8934 

44i| 

39^% 

351 

32H 

2911 

8 

10 

lU 

781 

65f 

56-2506 

493V 

43^ 

39| 

35H 

32i| 

11 

11# 

861 

71| 

61-6078 

53i| 

47i^ 

43| 

39A 

3511 

11 
^  8 

13 

Oi 

93| 

781 

66-9650 

58i| 

52^ 

46| 

42H 

39i\ 

14 

Of 

126T«e 

lOli 

84| 

72-3222 

633^ 

56A 

501 

46^V 

42x^. 

11 
^  S 

15 

li 

135i| 

108f 

90| 

77-6794 

67ii 

60^ 

54| 

49H 

45,\ 

If 

16 

If 

145t^6 

116i 

96| 

83-0366 

72ii 

64^ 

58| 

52fi 

48x^6 

1| 

17 

2i 

15411 

123| 

103i 

88-3938 

77H 

68-A 

611 

56H 

51^ 

2 

18 

2| 

164^ 

13U 

1091 

93-7510 

823V 

72H 

65| 

59tl 

2| 

19 

3i 

I73x'e 

138| 

115f 

99-1082 

86§f 

11^ 

691 

63A 

5711 

2i 

20 

31 

182ii 

146| 

1211 

104-4654 

91  If 

81t\ 

73| 

66H 

6011 

2f 

21 

192^', 

153f 

1281 

109-8226 

963^ 

85A 

761 

69f| 

64,\ 

24 

22 

41 

20lT^e 

16U 

1341 

115-1798 

lOOM 

89,^ 

801 

73ii 

67^ 

21 

23 

5i 

21011 

1681 

1401 

120-5370 

105if 

93-A 

84| 

76fi 

70t\ 

2f 

24 

5i 

220t\- 

I76i 

1461 

125-8942 

110,^ 

88| 

80A 

73x^6 

2| 

25 

6i 

22911 

183| 

1531 

131-2514 

114H 

102^V 

91| 

83H 

76A 

3 

26 

61 

239^ 

19U 

1591 

136-6086 

119H 

106^ 

951 

86H 

7911 
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THE  RELATIVE  VALUE  OF 


EEMARKS  ON  TABLES  XXIII.,  XXIV.,  XXV.,  XXVI.,  XXYII. 

Relative        These  five  Tables  form  one  set,  and  may  be  explained  together. 

boards!  The  left-hand  column  gives  the  various  tliicknesses  of  boards  and 
planks  treated  of — from  f  to  3  inches  thick.  The  next  three  columns, 
headed  "  feet,  inches,  parts,"  give  the  solid  content  of  100  superficial 
feet  of  boards  opposite  their  respective  thicknesses.  The  next  three 
columns,  also  headed  "  feet,  inches,  parts,"  give  the  solid  content  of 
the  wood  lost  by  the  action  of  the  saw  in  cutting  100  superficial  feet ; 
or  that  loss  added  to  another  arising  from  some  slight  addition  to  the 
thickness  of  each  board.  Thus,  if  the  saw  cuts  out  ^\  inch,  and  an 
addition  of  xV  inch  is  given  to  the  thickness  of  the  manufactured 
board,  the  whole  loss  to  the  seller  is  -gV  inch  each  draught.  The  next 
three  columns,  also  headed  feet,  inches,  parts,"  give  the  gross  solid 
content  required  to  produce  100  superficial  feet  of  boards.  The  sums 
in  the  columns  headed  "  6-pence,  7-pence,"  &c.,  are  the  respective 
prices  of  1 00  feet  boards  when  the  value  per  cubic  foot  is  as  given  in 
this  upper  line  of  figures.  The  use  of  these  Tables  will  be  more  easily 
illustrated  and  understood  by  a  few  examples  : — 

If  the  purchaser  of  a  cubic  foot  of  timber  pay — 

5.  d. 

Purchase  price  in  plantation,        .       .  0  6 

FelUng,   0    Oi  . 

Transport,   0 

Sawing,   0  2j 

Marketing,  time,  interest  of  money,  and 

incidental  expenses,  ....  0  2 


Total,  1    0  for  a  cubic  foot, 

At  what  price  can  he  afford  to  seU  100  superficial  feet  boards,  each 
f  inch  thick  1  and  at  what  price  100  superficial  feet  boards,  each  1  inch 
thick  ? 

§  inch.  1  inch, 

s.  d.  s.  d. 

If  cut  up  by  a  saw  taking  out     in.  (Table  XXIII.)   3   7^  per  100  feet.        8  10\  per  100  feet. 

^\  in.  (Table  XXIV.)    3  10£  „  9  IJ 

„  ^  in.  (Table  XXV.)     4   2  „  9  4* 

„  ^%  in.  (Table  XXVI.)    4   5  „  9  7*,, 

„  y\  in.  (Table  XXVII.)  4   8^  „  9  10^ 

Relative     If  the  saw  cutting  out  the      i^ch  were  the  common  verticle  frame 
of  manuir  saw,  workcd  by  manual  labour,  and  the  sawing  by  it  to  cost  2s.  for 
macMnc?^   100  fcct  |-inch  boards  ;  and  if  the  saw  cutting  out  the      inch  were 
driven  by  machinery,  and  the  sawing  by  it  to  cost  6d.  for  the  same 
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quantity,  there  could  be  only  llJcL  devoted  to  carry^ing  the  rough 
timber  to  the  mill,  as,  although  there  be  Is.  6d.  of  difference  in  the 
expense  of  sawing,  the  greater  quantity  of  timber  lost  by  the  saw 
cutting  out  the      iiich  limits  the  difference  to  llfd. 

If  the  value  of  the  100  feet  of  |-inch  boards  were  doubled  in  each 
case,  and  the  expense  of  sawing  continuing  the  same  as  before,  then 
the  difference  in  favour  of  the  saw  costing  the  smaller  sum  would  be 
reduced  to  5|d.  If  the  value  of  the  boards  were  in  each  case  three 
times  the  sum  first  stated,  then  there  would  be  a  dead  loss  by  em- 
ploying the  saw  costing  the  6d.  per  100  feet  in  preference  to  that 
costing  2s.,  if  they  were  equally  convenient  and  accessible. 

Another  illustration.  Table  XXYI. — If  100  feet  J-inch  boards  cost 
5s.,  what  should  100  feet  1-inch  boards  cost? — Answer,  8s.  9fd.  A 
person  unacquainted  with  the  subject  would  readily  imagine,  that  it 
should  have  been  10s.,  forgetting  that  there  is  just  about  as  much 
wood  wasted  by  the  saw  in  cutting  1 00  feet  of  the  one  as  the  other. 
These  five  tables,  XXIII.-XXYII.,  with  their  illustrations  and  remarks,  Method  of 
might  be  carried  to  any  extent,  but  the  reader,  after  due  attention,  these  ubfes. 
will  be  able  to  work  out  what  is  necessary  for  his  own  purpose.  By 
doubling  one  or  adding  two  sums,  he  can  readily  find  values  above 
those  which  are  given  in  the  tables.  Thus,  What  is  the  value  of  100 
feet  f  at  21  d.  (Table  XXVI.)?  Add  the  3s.  SJd.  given  under 
lOd.  to  the  4s.  O^d.  given  under  lid.  and  the  sum  7s.  8fd.  is  the 
answer. 

It  appears  necessary  only  farther  to  observe  that  a  small  percentage 
requires  to  be  added  to  the  sums  given  in  these  five  Tables  as  the 
thickness  of  the  boards  advances,  on  account  of  the  increasing  expense 
incurred  in  slabbing  the  increasing  quantities  of  wood. 

Timber  is  often  sold  at  so  much  per  cubic  foot  after  being  sawn  ;  it 
then  comes  to  be  a  question  what  100  superficial  feet  of  it  is  worth. 
Table  XXVIIl.  shows  this. 


EXPLANATION  OF  TABLE  XXVIII.  (PAGE  78). 

In  the  left-hand  column  ^vill  be  found  the  various  thicknesses  of  Vaiue  of 
boards  and  planks  treated  of,  ranging  from  |  to  3  inches.    In  the  perioo^*^'' 
next  three  columns  is  given  the  solid  content  of  100  superficial  feet  superficial 

^  ^  ^  feet  and  per 

opposite  the  respective  thicknesses.    The  other  columns,  forming  the  cubic  foot, 
body  of  the  table,  and  headed  "  6d.,  7d.,"  &c.,  give  the  value  per  100  feet 
at  the  price  per  cubic  foot  standing  at  the  head  of  each  column.  Thus, 
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Wliat  is  the  value  of  100  superficial  feet  boards,  each  an  inch  thick, 
at  24d.  (2s.)  per  cubic  foot? — Answer,  16s.  8d. 

Another  method  of  selling  wood  is  at  so  much  per  100  superficial 
feet  for  boards  1  inch  thick  or  under,  and  at  so  much  per  cubic  foot 
above  that  thickness.  It  thus  becomes  desirable  to  know  what  is  a 
proportionate  price  in  either  case.  For  the  purpose  of  bringing  out 
this,  Tables  XXIII.  to  XXVII.  and  Table  XXVIII.  are  so  constructed 
as  to  work  together  as  well  as  separately. 

Example  1. — If  100  superficial  feet  1-inch  boards,  per  Table  XXVI.,  Proportion- 
are  worth  9s.  72^1.,  what  are  they  worth  per  cubic  foot?    Turn  to  examples  of 
Table  XXVIII.  and  look  along  line  "  1  inch "  till  the  sum  nearest  findiug. 
9s.  7id.  is  reached,  and  at  the  top  of  that  column  will  be  found  the 
value  per  cubic  foot,  or  a  close  approximation  to  it.    In  this  case  it  is 
9s.  8fd.,  and  the  price  per  cubic  foot  Is.  2d.,  a  small  fraction  under 
which  (not  \di)  it  really  is. 

Example  2. — If  100  superficial  feet  1-inch  boards,  per  Table  XXVI., 
are  worth  9s.  7Jd.,  what  is  the  value  of  a  cubic  foot  2-inch  plank  at 
the  same  rate  ?  Look  down  the  column  (Table  XXVI.)  till  opposite 
"2  inches"  and  at  the  angle  will  be  found  the  price  per  100  feet — 
17s.  Hid.  Then  turn  to  Table  XXVIII.  and  look  along  the  line  "  2 
inches"  till  the  sum  nearest  17s.  lljd.  (in  this  case,  18s.  Ofd.)  is 
found,  and  at  the  top  of  the  column  stands  Is.  Id.,  being  a  very  little 
more  than  the  price  of  a  cubic  foot  of  2-incli  plank,  when  the  value  of 
100  superficial  feet  of  inch  is  9s.  7id.  The  price  of  the  100  feet  of  inch 
boards  is  9s.  7id.,  the  price  of  a  cubic  foot  of  inch  boards  is  Is.  2d., 
and  the  price  of  a  cubic  foot  of  2-inch  plank  is  Is.  Id.  The  difference 
of  a  penny  per  foot  arises  from  less  of  the  wood  being  lost  by  the 
action  of  the  saw  in  cutting  a  cubic  foot  into  boards  or  planks  each  2 
inches  thick,  than  when  cut  into  boards  each  1  inch  thick.  Table 

XXVIII.  is  equally  applicable  to  all  the  five  tables— XXIII.-XXVII. 
The  whole  six,  and  more  especially  XXVI.  and  XXVIII.,  have  been 
of  very  great  use  to  the  writer  ;  and,  judging  by  the  earnestness  with 
which  many  a  copy  in  manuscript  has  been  craved  of  him,  they  have 
been  of  no  slight  use  to  others  too. 

The  more  valuable  kinds  of  home-grown  and  foreign  timber  are 
usually  sold  in  board  and  plank  at  so  much  per  superficial  foot.  Table 

XXIX.  shows  the  reciprocal  values  per  cubic  and  per  superficial  foot. 
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EXPLANATORY  EEMARKS  ON  TABLE  XXIX. 


Reciprocal  In  the  left-hand  column  are  given  prices  ranging  from  Is.  to 
5s.  Id.  per  cubic  foot,  and  in  the  upper  line  of  figures,  commencing 
"  \  inch  thick,"  is  given  the  thickness  of  each  board  or  plank,  the 
price  per  superficial  foot  of  which  is  given  in  the  column  below  it. 
Example:  What  is  the  value  of  a  superficial  foot  yellow  pine  plank,  1^ 
inch  thick,  at  2s.  2d.  per  cubic  foot  ?  Look  along  the  upper  line  for 
"IJ  inch  thick,"  and  down  the  left-hand  column  for  2s.  2d. — at  the 
angle  will  be  found  SJd.,  being  the  value  of  1  superficial  foot  IJ-inch 
plank  at  2s.  2d.  per  cubic  foot.  The  decimals  given  in  the  Table  are 
those  of  a  \di. ;  thus,  0/0 J- 5  is  a  farthing  and  half-farthing. 
Method  of  Tliosc  who  fccl  disposcd  to  make  a  little  money  by  their  wits 
enhanced  sometimes  show  a  considerable  degree  of  ingenuity  in  devising  ways 
and  means  of  dispensing  with  an  old  and  generally  understood  rule  of 
sale  for  one  less  understood,  and  which  for  a  time  will  give  a  greater 
chance  of  realising  enhanced  profits.  In  a  part  of  the  country  well 
known  to  the  writer,  a  log  of  yellow  pine  may  be  bought  any  day  at 
2s.  per  cubic  foot ;  and  at  the  same  place,  the  charge  for  sawing  is  2s. 
per  100  superficial  feet,  boards  or  planks.  Yet  the  usual  price  for 
l-|-inch  plank  of  like  breadth  and  quality  is  T^d-  per  superficial  foot, 
being  5s.  per  cubic  foot  {vide  Table  XXIX.)  At  this  7Jd.  many 
carpenters  buy  it,  never  casting  a  thought  as  to  the  remarkable 
difference  between  the  two  prices.    In  juxtaposition  they  stand  thus  : 


100  superficial  feet  l^-inch  plank,  at  7^d.  per  foot,      .       ..£3    2  6 
Squared  timber  required  for  100  superficial  feet  ij-inch  plank 
(Tables  XV.  and  XX.),  by  a  saw  cutting  out  3%  inch  at 
each  draught — say  13^  feet,  at  2s.,        .       .     ^16  8 
Sawing  100  superficial  feet  plank,      .       .       .       0    2  0 

:   1     8  8 

Difference,  £l  13  10 

The  one  method  gives  tlie  seller  the  modest  profit  of  11 8  per  cent  over 
the  other,  less  risk  of  shakes  and  waste  by  slabbing.  This  risk  and 
waste  the  18  per  cent  alone  may  be  expected  in  ordinary  cases  to 
cover.  If  the  purchaser  buys  the  log  at  2s.  per  cubic  foot,  and  gets  it 
sawn  for  2s.  per  100  superficial  feet,  taking  the  risk  of  shakes,  &c.,  he 
will  have  his  l|-inch  plank  at  2s.  2d.  per  cubic  foot,  being  3|d.  per 
superficial  foot,  as  shown  by  Table  XXIX. 


ROUND  AND  SAWN  TIMBER,  85 


< 

m 

o 

o 


< 


O 
O 


;> 

•J 
< 

o 

O 


O 


I— t 

HxHoOr- 1 
O  C<l  CO 

eOl'x  nix 
;^CO^}0^ 

O  CO  O 
CO 

uo 

O  CO 

CO  O 

o  o 

CO 

I—I  I— 1  lO 

o  o  o 

I— 1 

O 

CM 

O  CO  o 

CO 

in^CO^r-i^ 
O  t>- 

O  lO  o 

o 

Hod 
O  O  C5 

«o(x^4^^ 
«q'Xi— <  O 

O  1-^ 

Hx  H®-Hto^ 
O  CO 

CO 

•ai'x>c<xO 
O  O 

o  o 

CO  o 

O  O  00 

Hio^O  O 

o  o 

O  CO  CO 
CO 

O  1^ 

CO  l>"  O 

<?q  o 

CO 

o  o 

e:|x  Mix^i 
cq^cs  as 

O  r-H  05 
I-H 

Hx 
t-!xO  H<N 
CO  r— H^CO 

O  c?q  C<l 

CO 

n|x«|X'-4N 

o 

cq  oo  o 

rH  O 

O  O  CO 
O  O  O 

(7q  00  Oi 

O~^00 
I— t 

CO  CO 

o  i?q  ^ 

CO 

lO  rH  O 

O^co'co* 

 1 

o 

I-H 

ia(x  ifiJx-^?^ 
O  in  5^ 

hIx  r^XHC^ 

t>-  00 

•o(x»alxH«M            HxO  Hi<i 

CO  oc         I     lo  I— 1  00 
CO  1 

I-H 

T-H^CO^QO^ 
C5 

r— « 

CO  «<l 

O  C<J  o 

lO  05  00 

O^CO"^ 

o 

O  CO 
00 

nixrt|xFH,'o» 
O  CO  1-^ 

o  o"co" 

rttaoeolxrHfN 
CO  O  1—1 

O^^OO^ 

HxHao-4M 
'■^ 

O^CO'O^" 

05  05 

rH 

C0*0*i-H 
O  (M 

--^^  o 

O  CO  CS 
CO 

00  00 
O  CO  «o 

CO 

Hx  Hx  H«< 
»— 1  <o 

>dx  "fllXiHlc^ 

O  r- 1  CO 
I— 1 

h!xHxp-i1«^ 
CO  O 

O  <M  o 

»o(x  «q'x  H*' 
^  lO  o 

o  CO  00 

CO 

O~"iO"Q0 

o 

r-H  I— 1  O 

o  ^cq" 

i-H 

CO  CO 
O  <M  lO 

^  ^  O 
O  CO 

CO 

CO  CO 

1  square  foot,     .  . 
1  square  yard,    .  . 
100  square  feet,  .  . 

1  square  foot,     .  . 
1  square  yard,    .  . 
100  square  feet,  .  . 

1  square  foot,     .  . 
1  square  yard,    .  . 
100  square  feet, .  . 

1  square  foot,     .  . 
1  square  yard,    .  . 
100  square  feet,  .  . 

1  square  foot,     .  . 
1  square  yard,    .  . 
100  square  feet. 
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Reciprocal  Wlieii  One  is  accustomed  to  the  sale  of  wood  at  so  much  per  100 
superficial  Superficial  feet,  there  is  sometimes  some  degree  of  awkwardness  felt  on 
Ind'ioo*^'^'  heing  told  that  a  given  quantity  is  to  be  disposed  of  at  so  much  per 

superficial  foot  or  yard.    Table  XXX.  has  been  constructed  with  the 

view  of  meeting  such  a  case. 

This  Table  may  be  used  by  itself,  or  in  combination  with  others. 

Thus  :  A  superficial  foot  of  red  Dantzic  is  f  inch  thick,  and  the  price 

2|d.,  what  is  it  worth  per  square  yard?  what  per  100  superficial  feet  ? 

and  what  per  cubic  foot?    Ans.  per  Table  XXX.,  Is.  ll|d.  per  square 

yard,  and  21s.  lOJd.  per  100  square  feet;  and  per  Table  XXIX. 

I  inch  at  2|d.  (0/2 J- 5)  is  3s.  per  cubic  foot. 


» 
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CHAPTER  IX. 


PRACTICAL  REMARKS  AND  ILLUSTRATIONS. 


The  market  value  of  timber  is  ever  fluctuatiug,  and  a  price-list  suit-  Value  of 
able  for  to-day  might,  six  months  hence,  come  to  occupy  the  same  tuTting. 
shelf  with  an  old  almanac.  A  few  years  ago  fears  were  entertained 
as  to  the  supply  of  timber  for  shipbuilding  purposes,  in  the  event  of 
the  outbreak  of  a  Continental  war.  Out  came  the  iron  "  Warrior,"  for  Causes  that 
the  time  scattering  fear  to  the  winds,  and  placing  timber  at  a  discount,  tuations."'^ 
A  few  years  ago  the  more  able  railway  companies  would  hear  of 
nothing  but  larch  for  railway-sleepers,  looking  with  scorn  on  Scots 
fir,  and  with  especial  contempt  on  the  softer  descriptions  of  it.  The 
process  of  creosoting  was  discovered,  and  immediately  the  value  of 
larch  was  depreciated  some  20  to  30  per  cent,  and  the  softest  Scots  fir 
that  could  be  had  was  the  most  highly  esteemed.  Again,  to-day 
home  timber  may  be  a  given  price,  dear  as  compared  with  that  of 
foreign  growth,  and  difficult  to  obtain.  To-morrow  a  hurricane 
sweeps  across  the  country,  levelling  trees  by  millions,  as  it  did  in 
three  hours  on  3d  October  1860 :  a  month  hence  the  market  is 
glutted  with  home  timber,  and  its  price  in  the  round  state  is  down 
50  per  cent.  In  such  circumstances  a  person  only  partially  acquainted 
with  the  business  he  professes  to  follow  gets  bewildered,  like  a  mariner 
who,  in  a  storm  at  sea,  having  lost  compass  and  reckoning,  is  tossed 
and  driven  he  knows  not  whither,  and  is  wrecked  on  an  unknown 
coast ;  while  another,  by  more  careful  observation  and  skilful  manage- 
ment, makes  as  straight  as  may  be  for  a  certain  harbour,  which,  if  not 
the  one  originally  desired,  he  knows  is  the  best  for  him  under  the 
circumstances. 

Some  kinds  of  trees  are  found  to  be  more  suitable  for  certain  Different 
purposes  than  others.    Thus  "  Norway  spruce"  of  British  growth  is  abie^for^dif- 
very  generally  rejected  by  house-carpenters  in  towns;  while  in  the  pjg^g'^g^  p*^"^" 
country  it  is  much  in  request  for  house-building — viz.,  for  farm- 
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Quality  too 
little  taken 
into  ac- 
count. 


Producer's 
interest. 


Timber 
shrinks  in 
the  living 
tree. 


Larger  trees 
of  more 
value  per 
cubic  foot. 


steadings — being  understood  to  withstand  the  effects  of  the  vapours 
arising  from  cattle  better  than  Scots  fir  of  like  age. 

As  a  general  rule,  Scots  fir,  larch,  and  spruce  form  timber  most 
rapidly  between  the  ages  of  thirty  and  sixty  years.  After  this  latter 
age  the  timber  consolidates,  and  the  formation  ds  in  a  decreasing  ratio, 
and  it  need  not  be  expected  to  be  really  durable  till  then,  more  espe- 
cially the  Scots  fir.  Were  consumers  to  study  their  own  permanent 
interest,  they  would  see  to  this;  but  so  great  has  the  rage  for  "  cheap" 
things  become  in  the  present  day,  that  it  is  quite  a  common  remark 
with  timber-merchants,  "  Give  us  sizes,  and  we  care  not  what  your 
quality  may  be."  No  doubt  such  a  course  is  foolish  on  the  part  of 
consumers,  but  that  is  no  business  of  the  producer.  So  long  as  the 
demand  runs  in  the  present  channel,  his  interest  is  to  bring  forward 
the  largest  possible  bulk  of  timber  from  a  given  extent  of  land  in  the 
least  possible  time.  At  present  it  is  a  question  whether  it  will  pay 
the  producer  to  allow  timber  to  stand  after  it  has  reached  the  age  of 
sixty  or  seventy  years.  It  has  been  proposed  to  estimate  the  rate  at 
which  a  tree  has  grown  in  a  year,  by  examination  of  the  number  of 
year's  growths  in  an  inch,  measuring  from  centre  to  exterior  ;  but  the 
author  has  reason  to  believe  that  what  forms  an  inch  in  ten  years 
now  will  at  a  future  period  occupy  very  considerably  less  than  that. 
He  is  shut  up  to  the  conclusion  that  each  year's  growth  shrinks 
gradually,  year  by  year,  for  a  considerable  period,  into  less  than  its 
original  bulk.  Did  time  permit,  he  is  prepared  to  adduce  various 
ascertained  facts  confirmatory  of  the  correctness  of  this  opinion.  If 
this  opinion  of  his  is  correct,  then  it  does  not  follow,  that  because  a 
tree  has  grown  6  inches  from  centre  to  exterior  in  sixty  years,  and 
will  grow  an  inch  in  other  ten  years,  that  it  will  then  be  found  to 
measure  7  inches. 

Trees  of  small  size  are  less  valuable  per  cubic  foot  than  those  of 
larger  size.  This  arises  from  their  being  less  difficult  to  procure,  less 
productive  of  useful  timber,  more  expensive  to  manufacture,  and  more 
expensive  to  work  up.  In  Strathspey  a  rule  was,  and  perhaps  still  is, 
in  use,  and  appears  a  sound  one.  Trees  containing  under  10  cubic 
feet  were  charged  8d.  per  foot;  upwards  of  10  feet,  but  under  20  feet, 
9d.  per  foot ;  upwards  of  20  feet,  lOd.  per  foot.  Large,  tall,  straight- 
grown  trees  turn  out  a  greater  quantity  of  useful  timber  than  one  un- 
accustomed to  them  would  be  apt  to  suppose  from  merely  seeing  them 
standing  in  the  plantation.  Very  little  more  than  the  sawdust  goes 
to  waste  if  they  taper  slowly  towards  the  point. 

As  smaller  trees  are  less  valuable  than  larger  ones,  so  the  smaller 
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part  of  each  tree  is  less  valuable  than  the  thicker  part,  other  things  One  part  of 
being  equal.    Flooring -boards  inch  thick  answer  the  purpose  suffi- vaiud>i?^'^^ 
ciently  although  narrow  and  even  knotty,  provided  the  knots  are  not  otJerf^' 
loose,  and,  consequently,  are  frequently  sold  at  the  same  price  per  100 
superficial  feet  as  f-inch  boards  from  the  better  part  of  the  same  tree. 
Thus,  suppose  100  feet  f-inch  boards  are  sold  for  lis.  lid.  (Table 
XXYI.),  100  feet  inch  flooring  from  the  point  of  the  tree,  in  place  of 
being  charged  15s.  2d.,  may  be  sold  at  lis.  lid. 

Standing  trees  often  are  not  w^hat  they  seem  to  be.  They  may  Loss^by  de- 
appear  quite  healthy  outside,  and,  when  felled,  the  central  part  be  ^^^^ 
found  shaken,  dried,  or  decayed,  thereby  occasioning  the  loss  of  the 
most  valuable  portion  of  the  timber.  One  cannot  well  tell  how  far 
up  the  blemish  may  extend,  and,  in  expectation  that  it  will  be  cut 
off,  may  cut  the  tree  across,  and,  after  all,  require  to  cut  again,  the 
value  of  the  wood  lessening  all  the  while  in  proportion  to  the  short- 
ness of  the  sections. 

Another  great  evil  arises  from  pruning  firs.  There  is  under  the  Bad  results 
author's  charge  a  plantation  of  what  might  have  been  very  valuable  prl^li^fg 
Scots  fir,  the  age  of  which  ranges  from  80  to  100  years.  Many  of  the 
trees  look  clean  and  free  from  blemish  till  taken  to  the  saw.  On 
being  cut  up,  they  are  found  to  have  been  pruned,  and  the  result  of 
the  operation  is,  that  the  roots  or  stumps  of  the  branches  left  have 
died  in  to  the  very  centre  of  the  tree  ;  and  when  it  is-  cut  into  boards, 
these  decayed  stumps  drop  out  in  the  shape  of  round  loose  knots. 
There  are  a  few  of  them  that  have  not  so  died,  but  they  form  the  ex- 
ception to  the  general  rule.  The  loss  by  this  means,  in  this  particular 
case,  is  certainly  not  under  30  per  cent.  Scots  firs  ought  never  to  be 
pruned  by  artificial  means  ;  nature  manages  the  operation  in  a  manner 
that  man  can  but  poorly  imitate.  The  very  nature  of  the  fir  poiats  it 
out  as  a  tree  to  be  grown  in  masses.  Growing  alone,  it  is  a  crooked, 
scraggy,  useless  thing  ;  grown  in  the  forest,  it  is  a  fine,  tall,  straight 
tree.  In  its  proper  position,  it  shoots  up  till  it  attain  nearly  to  its 
full  height ;  the  leading  branches  then  almost  cease  growing,  but 
retain  their  vitality  in  order  that  the  trunk  may  continue  to  form 
timber,  and  that  first  formed  may  be  fully  matured  by  undergoing  a 
natural  process  of  embalmitig.  When  that  is  finished,  then  is  the 
time  to  cut  it  for  man's  use.  So  with  the  lower  branches  in  a  planta- 
tion of  firs  standing  at  proper  distances  apart ;  they  grow  till  the 
principal  end  for  which  they  were  created  is  attained,  then  cease,  and, 
if  left  alone,  their  roots  get  embalmed  and  rendered  durable  as  the 
trunk  itself,  after  which  they  drop  off  of  their  own  accord.  But, 

M 


90 


THE  EELATIVE  VALUE  OF 


Nataral     pruned  bv  tlie  liand  of  man  while  in  an  active  growing  state,  tliev  are 
pro^gV  generally  irreparably  injured — in  fact,  are  very  much  in  the  position  of 
lUustrated.  ^        which  should  havc  its  feathers  plucked  off  in  early  spring,  in 
place  of  being  let  alone  till  autumn,  when  they  would  drop  off  natu- 
rally, and  without  inflicting  injuiy. 
Of  squared      The  loss  arising  from  crooked,  and  from  rapidly-tapering  trees  has 
timber.      already  been  pointed  out  in  so  far  by  means  of  diagrams,  with  re- 
marks, but  an  additional  observation  may  be  of  usa    In  rural  dis- 
tricts, a  common  form  of  rafter  is  12  to  13  feet  long,  2 J  inches  thick, 
6  inches  broad  at  base,  and  5  inches  at  top.    ^lien  a  pair  of  such 
rafters  are  cut  fr-om  a  suitable  tree,  the  solid  content  of  the  squared 
wood  is  about  the  same  as  the  solid  content  of  the  round  timber, — the 
exti-a  wood  given  by  the  ordinary  method  of  measuring  round  timber 
(Eule  L),  amounting  to  as  much  additional  as  makes  up  for  the  waste 
by  slabs  and  sawdust.    Again,  if  a  log  is  sawn  into  boards,  it  was 
shown  by  means  of  Table  XXI.  that  the  solid  content  of  the  boards  is 
equal  to  the  sohd  content  of  the  round  timber  less  the  sawdust.  This 
Loss  by  long  holds  good  up  to  about  12  feet  long,  but  unless  the  trees  are  all  the 
more  straight  grown,  after  passing  that  length  there  is  an  additional 
loss  by  every  additional  foot  of  length.    Thus,  if  a  beam  of  home 
timber  is  requii^ed,  the  solid  content  of  which  shall  be  12  feet,  and 
its  length  25  to  30  feet,  it  is  highly  probable  that  a  section  of  a  tree 
containing  18  cubic  feet  of  round  timber  will  be  necessary  to  produce 
it.    The  6  feet  contained  in  the  slabs  wiU  be  of  some  use  no  doubt, 
but  will  be  found  in  pieces  so  irregular  in  form  that  the  greater  part 
of  the  charge  falls  to  be  laid  on  the  main  beam.    Suppose  the  18  feet 
to  be  worth  18s.,  then  the  charge  may  be  apportioned  thus  : — 

s.  d. 

Beam  containing  12  feet,  at  Is.  2jd-  per  foot,  .  .  14  6 
Smaller  pieces,  containing  4  feet,  at  1<M.  per  foot,  .  3  6 
Wasted,  2  feet,  0  0 


Amount  for  16  feet  available  timber,        .     IS  0 

Percentage  At  loiiger  or  shorter  inters'als,  according  to  his  exigencies,  a  grocer 
ddratS  ex"  draper  visits  the  centres  of  manufacture  for  the  purpose  of  selecting 
and  purchasiug  such  goods  as  he  requires.  Kjiowing  th^t  he  can 
obtain  an  additional  supply  at  any  time,  he  takes  only  what  is  likely 
to  serve  his  purpose  for  a  limited  period.  When  once  home  and 
safely  housed,  he  knows  that  if  "  fashion  "  let  him  alone,  his  wares  will 
likely  diminish  little  in  value  for  a  considerable  time.  Standing  be- 
hind the  counter,  he  can  wait  comfoi-tablv  for  his  customers.  These, 
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in  all  likelihood,  are  from  the  "  surrounding  district,"  and  at  no  great  Expenses 
expenditure  of  time  he  may  be  able  to  form  a  shrewd  guess  to  what  mlrkeUng- 
extent  he  may  safely  sell  to  any  one  of  them  on  credit.  In  fixing  his 
prices,  he  does  not  consider  10  per  cent  above  his  own  purchase-price 
an  exorbitant  charge.  The  timber-merchant  must  have  his  percent- 
age too,  but  it  requires  to  be  on  a  more  liberal  scale.  The  object  of 
his  attention  is  not  manufactured  to  order,  like  a  yard  of  calico.  He 
has  to  search  for  it,  it  may  be  for  weeks  or  months ;  and  when  ob- 
tained, he  has  to  travel  many  a  mile,  and  expend  many  a  shilling,  in 
order  to  find  a  market  for  his  goods ;  and  the  field  of  his  operations 
may  be  as  wide  as  that  of  a  hundred  grocers  or  drapers,  consequently 
his  risk  of  bad  payments  is  greatly  increased.  If  the  cloth  of  the 
draper  is  liable  to  damage  on  the  shelf,  the  round  trees  of  the  timber- 
merchant  in  the  plantation  are  liable  to  death,  and  his  manufactured 
timber  to  spoiling  in  the  rack  by  lengthened  exposure  to  the  weather. 
If  the  soft  goods  of  the  one  are  liable  to  damage  by  fire,  the  standing 
trees  of  the  other  are  liable  to  destruction  by  a  gale  of  wind,  without 
a  chance  of  compensation  by  an  insurance  company.  Taking  time, 
capital,  and  all  these  other  circumstances  into  account,  15  to  20  per 
cent  upon  the  purchase-price  of  the  rough  timber,  with  expense  of 
manufacture  added,  may  not  be  too  much. 

Whether  the  grower  should  be  the  manufacturer  of  his  own  timber,  Should  the 
is  a  matter  which  depends  very  much  on  circumstances.    A  certain  nnZclme' 
amount  of  experience  and  skill  must  be  brought  into  play  to  enable     ^^^^^^ ' 
one  to  do  so  profitably.    If  the  quantity  of  timber  that  can  be  disposed 
of  is  small,  it  may  not  be  worth  the  trouble  and  expense  to  find 
qualified  men,  &c.,  to  cut  it  up  for  behoof  of  the  grower.    In  that  case 
the  most  advantageous  method  is  to  sell  it  in  the  round  state  to  those 
who  have  at  hand  the  proper  appliances  to  bear  on  it,  and  who  make 
it  their  business  to  manufacture  and  dispose  of  it  to  the  consumer. 
On  the  other  hand,  where  the  quantity  is  large,  and  the  supply  in 
great  measure  permanent,  there  is  no  valid  reason  why  the  grower 
should  not  realise  the  most  that  may  be  realised  from  his  own  pro- 
perty.   It  cannot  be  expected  that  any  timber-merchant  will  make  a 
purchase,  and  devote  his  time  and  capital  to  it,  wdthout  a  prospect  of 
at  least  an  adequate  profit.    The  grower  possesses  many  advantages  The  grow- 
over  the  timber-merchant.    Workmen  are  prepared  to  work  to  the  tages.^^^^ 
former  at  a  more  moderate  rate  of  wages,  because  they  have  no  fear  as 
to  the  payment  of  what  is  promised  ;  and  every  provident  man  knows 
something  of  the  value  of  steady  employment  and  steady  wages,  and 
will  strain  every  nerve  to  deserve  and  retain  them.    There  is  a  wide 
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Advantages  difference  between  steady  wacres  at  a  moderate  rate  per  day,  and  under- 

of  steady  ./        <=>  i.  j  j 

employ-  payment.  None  but  a  lazy  fellow  who  prefers  a  dog's  life  w^ould 
accept  the  latter.  But  when  it  is  stated,  as  was  done  the  other  day 
by  a  trustworthy  mason,  that  although  he  earned  from  4s.  to  4s.  6d. 
a-day  while  at  work,  yet  his  gross  earnings  in  any  one  year  never 
exceeded  dP40,  owing  to  broken  time  by  bad  weather  and  going 
between  jobs,  the  value  of  steady  earnings  by  steady  work  will  be 
perceived.  Growers  of  timber  usually  have  it  in  their  power  to 
accommodate  their  workpeople  with  cottages  for  their  families,  and 
tliis  of  itself  is  no  slight  boon  to  a  working  man.  Do  not  suppose 
that  every  workman  will  cheat  you  of  your  time  when  your  back  is 
turned.  ISTo  ;  depraved  as  our  human  nature  is,  there  are  as  honest, 
noble  hearts  beating  below  the  canvass  jacket  of  the  saw-miller  and 
wood-cutter  as  ever  beat  beneath  cloth  of  any  other  quality,  cut,  or 
colour — the  hearts  of  men  who  know  that  they  have  to  give  an  account 
of  their  actions  at  a  higher  tribunal  than  that  of  any  man.  Let  the 
employer  tolerate  no  man  of  loose  habits,  give  fair  wages,  and  we 
fear  not  the  result  of  employment  by  the  day,  as  compared  with  any 
system  whatever. 

Disadvan-  A  timber-mcrchant  is  usually  taken  bound  to  have  his  purchase 
timber-  ^  ^  rcmovcd  w^ithin  a  given  time,  and  is  thus  frequently  compelled  to  seek, 
merchant.  ^^^^  dcarest,  but  the  readiest  market,  and  to  cut  up  his  trees  for 
one  purpose,  when,  with  a  little  more  time,  they  would  have  brought 
a  far  higher  return  for  another.  The  producer  is  not  necessarily 
limited  to  time  in  his  operations,  and  thus,  from  fear  of  exceeding  a 
certain  period,  led  to  smash  up  his  wood  to  take  the  readiest  market. 
Another  matter,  in  itseK  worth  a  large  percentage,  is,  that  the 
producer  can  send  to  the  plantations,  and  select  every  tree  he  cuts 
with  a  special  object  in  view.  Take  the  case  of  railway  fencing :  a 
stick  of  a  certain  size  will  produce  as  many  bars  as  another  20  per 
cent  larger.  So  in  a  greater  or  less  degree  wdth  other  things.  By 
many  of  the  more  able  class  of  buyers  the  position  of  the  grower  is 
taken  as  a  sort  of  guarantee  that  their  agreements  will  be  honourably 
implemented,  and  on  this  account  they  do  not  hesitate  to  give  a 
higher  price  than  they  would  to  another  of  whose  position  they  felt 
The  author's  less  certain.  The  writer  has  repeatedly  attempted  to  dispose  of  timber 
experience.  quantity  in  the  unmanufactured  state,  but  has  never  been  able  to  do 
so  at  a  price  approaching  to  the  equivalent  of  what  he  could  realise 
by  direct  sale  to  the  consumer  of  the  manufactured  article.  In  view 
of  tlie  above-stated  facts,  the  reasons  are  not  far  to  seek. 
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CHAPTER  X. 


EXAMPLES  OF  PEACTICAL  APPLICATION. 


We  now  proceed  to  give  a  few  illustrations  of  the  practical  applica- 
tion of  the  elementary  facts  contained  in  this  work. 

1.  An  heritor  has  a  quantity  of  Scots  fir  to  dispose  of ;  the  age  is  what  is  the 
sixty  years,  and  the  mean  average  girth  36  inches.    He  finds  that  ^0^^^ 
boards,  each  f  inch  thick,  from  like  timber,  are  being  generally  ^o^gj.*p^ 
disposed  of  in  his  own  neighbourhood  at  12s.  per  100  superficial  feet. 
What  is  the  value  of  his  rough  wood  under  the  following  circum- 
stances ?  The  most  economical  method  of  manufacture  he  can  find  is — 


At  B.  to  fell  and  cross-cut  it  into  proper  lengths  at  jd.  per  cubic 
foot. 

C.  D.  to  cart  it  to  a  saw-mill  at  4s.  per  ton,  bringing  the  produce  back 

as  a  return-load  free. 
E.  F.  to  saw  it  by  a  saw  cutting  out  ^  inch  at  each  draught,  at 

Is.  per  100  superficial  feet  saw-measure. 


In  order  to  bring  out  the  answer,  turn  to  Table  XV.,  and  it  is  How  to  find 
found  under  "  |-  inch  "  that  1  foot  and  6  parts  is  wasted  by  sawdust ; 
and  turn  to  Table  XX.,  and  it  is  found  that  100  superficial  feet  |-inch 
boards  are  6^  solid  feet,  thus  showing  that  71  cubic  feet  round  timber 
are  required  to  produce  100  superficial  feet  f-inch  boards.  If,  as  is 
customary  with  home  timber,  a  little  additional  thickness  is  given  to 
each  board,  then  7i  feet  may  be  required.  Turn  to  Table  XL,  and 
to  page  34,  and  it  will  be  observed  that  Scots  fir  of  the  age  specified 
will  probably  weigh  84  lb.  per  cubic  foot  rough  timber.  Turn  to 
Table  XIII.,  and  it  will  be  observed  that  there  are  4  superficial  feet 
slabbing  in  a  cubic  foot  of  timber ;  the  mean  circumference  of  the 
log  being  36  inches  (/'  side  of  square  being  9  inches").    Then — 
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Felling,  and  cross-cutting  7^  cubic  feet,  at  Jd.  say. 
Carting  7 J  feet  (630  lb.)  at  4s.  per  ton,  .  . 
Slabbing  30  superficial  feet,  and  sawing  100  feet  = 
13b  feet,  at  Is.,  

Amount  of  expense,  .... 


Selling  price  of  100  superficial  feet  |-inch  boards, 
Expenses  as  above,  

Leaving  value  of  7j  cubic  feet  round  timber. 


s. 

d.  , 

0 

1| 

1 

li 

1 

ol 

2 

6i 

s. 

d. 

12 

0 

2 

6| 

9 

5i 

being  about  Is.  3d.  per  foot,  less  incidental  expenses. 

2.  If  cut  up  on  the  spot  by  men  with  the  arm-saw,  cutting  out  -^^ 
inch  at  each  draught,  at  2s.  5d.  per  100  feet,  sale-measure,  what  will 
the  round  timber  be  worth  per  cubic  foot  ? 

ft.    in.  pts. 

Vide  Table  XV.  Waste  by  saw,        .       .       .       0    9  4^ 
„    Table  XX.  Solid  content  of  100  feet  |-inch 

boards,  6    3  0 

Allowance  for  additional  thickness,  .       .       0    2  7^ 


Required  for  100  feet  boards,  .       .       7    3  0 


Then- 


Felling  7j  cubic  feet  round  timber,  at  jd.  per  ^ 

foot — say  0  If 

Sawing,  at  2s.  5d.,  2  5 


Amount  of  expense,     .       .       .       .       2  6|  on  7i  feet. 

s.  d. 

Selling  price  of  100  superficial  feet  j-inch  boards,  12  0 

Expenses  as  above,  2  6| 


Leaving  value  of  7i  cubic  feet  round  timber,     9    5 J 

being  Is.  3Jd.  per  foot,  less  incidental  expenses. 

Advantages  Note. — It  is  thus  shown  to  be  more  advantageous  for  the  owner 
turhfg  on of  round  timber  to  cut  it  up  on  the  spot  by  the  arm-saw,  at  2s.  5d. 
the  spot,     pgj,  sale-measure,  than  to  pay  carriage  at  4s.  per  ton,  and 

have  it  done  by  a  mill  cutting  out  only  -^V  iiich  more  at  each  draught, 
and  at  Is.  3|d.  per  100  feet,  sale-measure.  Had  the  log  (T-J  feet) 
been  simply  slabbed,  the  difference  in  favour  of  the  arm-saw  would 
have  been  still  greater,  viz.  8|d.,  as  against  carriage  Is.  l^d.,  and 
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sawing  8|d. — in  all,  1  s.  5d.  If  sawn  into  boards  thicker  than  |  inch, 
the  difference  would  have  been  i)roiJortionally  greater  in  favour  of 
the  arm-saw.  If  sawn  into  thinner  than  f  inch,  it  would  have  been 
proportionally  less. 

3.  If  the  carriage  of  the  TJ-feet  round  timber  (Question  1)  would  Carriage  of 
have  cost  Is.  1  Jd.  at  4s.  per  ton,  w^hat  would  the  carriage  of  the  produce  beHnd  diy 
in  dry  f-inch  boards  cost  at  the  same  rate,  supposing  their  solid  g^^^^";^ 
content  to  be      feet  ? 

Vide  Table  XI.,  and  page  35,  Weight  of  a  foot  dry  boards,  30  lb. 
Then— 

30  X  7i  =  225  lb.,  at  4s.  per  ton  =  4|d.  for  the  dry  boards, 
as  against  Is.  ijd.  for  the  rough  timber. 

4.  An  heritor  is  offered  Is.  2d.  per  cubic  foot  for  round  larch,  or  Larch  in 
13s.  per  100  superficial  feet  for  it  in  dry  boatskin  |  inch  thick ;  in  InTiw^ 
either  case  to  be  delivered  free  to  the  purchaser  on  waggon  at  a  rail-  boards, 
way  station,  2J  miles  distant  from  the  plantation.    A.  and  B.  offer  to 

saw  it,  by  a  saw  cutting  out  inch,  at  3s.  3d.  per  100  superficial  feet, 
sale-measure.  C.  D.  offers  to  cart  it  to  the  station  and  load  it  on 
waggon,  manufactured  or  unmanufactured,  at  2s.  per  ton.  Which  will 
be  the  more  advantageous  for  the  seller  ? 

Manufactured. 
Vide  Tables  XV.  and  XX.  for  what  is  required  for  100  ^ 

feet  5  inch.   Price  at  station,     .       .       .13  0 

s.  d. 

Deduct  for  sawing,        .       .       .  .33 
Deduct  for  carriage  of  7j  cubic  feet  dry 

boards,  32  lb.  per  foot  (Table  XI.  and 

page  35),  at  2s.  per  ton,     .       .       .    0  2j 

  3  5i 


Leaving  value  of  8  feet  round  timber,    9  6^ 

U nmanufaciured. 
Value  of  8  feet  round  timber  at  station,  g 

at  Is.  2d.  per  cubic  foot,         .       .       9  4 
Deduct  for  carriage  of  8  feet,  32  feet  to 

a  ton  (Table  XI.  and  page  34),  at  2s. 

per  ton,  0  6 


Leaving  value  of  8  feet  round  timber,       8  10 


Difference  in  favour  of  selling  it  manufactured,    0    82  per  100  ft., 
being  lyVd.  per  cubic  foot. 
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Value  of        5.  A  timber-merchant  has  purchased  a  plantation  of  Scots  fir  at  8d. 
ber  given,   per  cubic  foot,  and  finds  that  he  can  manufacture  it  by  means  of  a 
worth  in ^    portable  steam-engine  and  circular  saws,  and  that  the  mean  average 
boards.-'     expense  will  be — Felling,  id.  per  foot;  carrying  to  mill,  Id.  per 
foot;  sawing,  6d.  per  100  superficial  feet,  saw -measure;  carrying 
manufactured  timber  to  market,  5s.  per  ton ;  interest  of  capital  in- 
vested, time,  risk,  &c.,  20  per  cent.    What  can  he  afford  to  sell  100 
feet  f-inch  boards  for  from  trees  48  inches  circumference,  when  his 
saws  cut  out  Q%;  inch,  and     inch  additional  thickness  is  allowed  to 
each  board  ? 

Table  XXVII.  shows  that  7  feet  9|  inches  are  required  for  these  100  feet 
f-inch  boards  ;  then- 
Purchase  price  of  7  feet  9i  inches,  at  8d.  per  foot,     .  .£052 
FeUhig  price  of  7  feet  9 j  inches,  at  Jd.  per  foot,    £0    0  2 

Carrjdng  to  mill,  at  id.,   0    0  7| 

Slabbing  (per  Table  XXII.)  23^  feet,  and  sawing 

100  feet  boards,  at  6d.  per  100  feet,     .       .       0    0  7i 
Carrying  the  6^  cubic  feet  dry  boards  to  market 
(32  lb.  per  cubic  foot,  per  Table  XI.  and  page  35), 

at  5s.  per  ton,   0    0    5 J 

  0    1  10| 

£0    7  Oj 

Add  interest  of  capital,  kc,  at  20  per  cent,        .       .       .       0  15 
Selling  price  of  100  superficial  feet  |-inch  boards,       £0    8  5| 


Relative        6.  If  100  Superficial  feet  f-inch  boards  are  worth  8s.  5Jd.  (waste 
by  saw  and  additional  thickness  being  -^q  inch),  what  are  100  feet 
.    inch  boards  worth  at  the  same  rate  ?  Ans.  (Table  XXVII.),  10s.  8^d. ; 
and  what  are  |-inch  boards  worth  ?    Ans.,  6s.  2  Jd. 

7.  If  100  superficial  feet  inch  boards  are  worth  9s.  Ojd.,  what  are 
they  worth  per  cubic  foot  in  the  sawn  state  ?  To  find  the  answer, 
turn  to  Table  XXYIIL,  and  look  down  the  left-hand  column  till 
1  inch  is  found  ;  then  along  that  line  till  the  sum  nearest  9s.  Of  d.  is 
found  (in  this  case  9s.  OJd.) ;  and  at  the  tojo  of  that  column,  13d.  per 
cubic  foot  is  shown  to  be  the  answer. 

8.  If  100  superficial  feet  inch  boards  are  worth  9s.  Ofd.  (Table 
XXVII.),  what  is  the  value  of  a  cubic  foot  of  plank  2  inches  thick? 
In  order  to  find  the  answer,  look  down  the  column  from  9s.  Ofd.  tUl 
opposite  2  inches  in  the  left-hand  column,  where  it  ^\t11  be  obseiTed 
that  100  superficial  feet  2-inch  plank  are  worth  16s.  8^d. ;  then  turn 
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to  Table  XXVIII.,  and  find  2  inches  in  the  left-hand  column  ;  let  the 
eye  run  along  that  line  towards  the  right  till  the  sum  nearest 
16s.  -S^d.  is  found  (in  this  case  it  is  16s.  8d.) ;  and  at  the  top  of  the 
column  stands  1 2d.,  which  shows  that  a  cubic  foot  of  2-inch  plank  is 
worth  about  Is.,  when  100  superficial  feet  boards,  each  an  inch  thick, 
are  worth  9s.  Ofd. 

Xote. — The  author  is  very  desirous  that  the  reader  should  continue  Attention  to 
practising  such  exercises  as  these  till  the  mind  gets  familiar  with  the  ciseTvery^" 
method  pursued.    The  advantages  to  be  gained  by  the  latter  will  ^^'^^^^^y- 
amply  repay  his  trouble,  as  it  will  enable  him  at  a  moment's  warning 
to  fix  the  relative  value  of  any  thickness  of  boards  or  planks,  at  any 
rate  per  100  superficial  feet,  or  per  cubic  foot.    Many  parties  have 
their  prices  extremely  ill  proportioned ;  and  if  he  is  buying  he  can 
take  the  cheapest  way  of  calculation ;  and  if  selling  he  can  take  the 
dearest,  if  there  is  a  difference. 

Table  XXVIII.  is  equally  applicable  to  any  one  of  Tables 
XXIII.-XXVII. 

If  Table  XXVIII.  is  used  by  itself,  the  sums  given  in  it  are 
absolute,  not  relative.  Thus,  100  superficial  feet  boards,  each 
1  inch  thick,  at  8s.  4d.,  are  at  the  rate  of  Is.  per  cubic  foot ;  and 
100  superficial  feet  boards  or  planks,  each  2  inches  thick,  at 
16s.  8d.,  are  at  the  rate  of  Is.  per  cubic  foot ;  but  these  are  not 
proportionate  prices,  because  the  saw  destroys  much  more  in 
cutting  a  cubic  foot  into  1-inch  than  into  2-inch  boards.  Their 
relative  value  is  Is.  per  cubic  foot  for  the  2  inches  thick,  and 
Is.  Id.  per  cubic  foot  for  the  1  inch  thick,  as  may  be  observed 
from  the  Tables. 

9.  If  whitewood  flooring  boards,  1  inch  thick,  are  Tvorth  Ifd.  per 
superficial  foot,  what  are  they  worth  per  100  superficial  feet?  To 
find  the  answer,  turn  to  Table  XXX.,  and  below  Ifd.  is  1 4s.  7d. 

10.  If  whitewood  flooring  1  inch  thick  is  worth  Ifd.  per  superficial 
foot,  what  is  it  worth  per  cubic  foot  ?  To  find  the  answer,  turn  to 
Table  XXIX.,  look  along  the  uppermost  line  of  figures  till  1  inch 
thick"  is  reached,  then  down  the  column  till  Ifd.  is  reached,  then 
turning  towards  the  left,  to  the  left-hand  column,  it  is  found  that  the 
answer  is  Is.  9d.  per  cubic  foot. 

11.  A  carpenter  has  50  cubic  feet  of  oak  at  his  saw-pit  for  3s.  per 
foot  in  the  hewn  log.  A.  and  B.  ofler  to  saw  it  by  a  saw  which,  with 
the  additional  thickness  given,  will  require  \  inch  at  each  draught, 
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Expense  per  aud  to  (lo  SO  at  the  rate  of  3s,  per  1 00  superficial  feet  sale-measure : 
in  sawing  Wliat  wiU  the  sawing  of  it  into  l|-inch  plank  cost  him?  In  order  to 
ruto'ptank.  ^^^^  ^^^^  auswcr,  tum  to  Table  XIV.  Let  the  eye  run  along  the  upper 
line  of  figures  till  it  reaches  If  in.,  and  down  the  left-hand  column 
till  it  reaches  J  in.  ;  at  the  angle  8  ft.  will  he  found,  showing  there 
are  8  feet  sawing  in  cutting  a  cubic  foot  into  l|-inch  plank.  Then 
8  feet  X  50  feet  =  400  feet  sawing,  which,  at  3s.  per  100,  gives  12s. 
as  the  cost  of  saw^ing  tlie  50  cubic  feet  of  oak  into  the  required  thick- 
ness. 

Loss  of  tim-     12.  What  is  the  solid  content  of  the  wood  lost  by  the  carpenter  as 

l)Gr  111  StiW" 

ing  the  oak.  abovc  ?    To  find  the  answer,  turn  to  Table  XV.,  and  it  will  be 
observed  that  under  ^  inch  is  set  down  a  loss  of  1  foot  J  inch  in 
sawing  1 00  superficial  feet.     Then  1  foot  ^  inch  (1  ft.  0  in.  6  pt.)  x  4 
(400  feet)  =  4  feet  2  inches  loss.    By  Table  XVI.  it  will  be  observed 
that  every  twelfth  foot  is  lost. ' 
Value  per       13.  The  Carpenter  having  paid  £7,  10s.  for  his  oak  log,  12s.  for 
and  per      sawiug  it,  and  lost  4  feet  2  inches  in  the  operation,  his  45  feet 
foot!^^^^^^    10  inches  stands  him  about  3s.  6Jd.  per  cubic  foot  in  If -inch  plank  : 
What  can  he  afford  to  sell  this  plank  at  per  superficial  foot  ?  In  order 
to  find  the  answer,  turn  to  Table  XXIX.,  find  ''If  in.  thick"  at  the 
top,  and  3s.  6d.  in  the  left-hand  column ;  at  the  angle  is  4|-250, 
showing  that  the  value  per  superficial  foot  is  a  little  over  4|d. 
Payment  of     14.  A  pair  of  sawycis  engage  to  saw"  timber  in  any  quantity  at  2s. 

per  1 00  superficial  feet  saw-measure.  They  are  set  to  cut  up  a  parcel 
of  logs,  the  mean  average  girth  of  which  is  36  inches,  giving  9  inches 
as  the  side  of  the  square.  They  find  that  their  saw-draught,  witli 
additional  thickness  given  to  each  board,  amounts  to  J  inch :  What 
should  they  be  i)aid  per  100  feet  sale-measure  for  boards  |  inch, 
I  inch,  and  1 J  inch  thick  respectively  ?  It  is  shown  by  Table  XXV. 
that  there  are  required  for  100  feet  f  inch,  6 J  cubic  feet  round  timber; 
for  100  feet  |  inch,  8 J  feet;  and  for  1^  inch,  10 j%  feet;  and  it  is  shown 
l)y  Table  XIII.  that  logs  having  the  side  of  the  square  9  inches 
require  4  feet  slabbing  per  cubic  foot.  The  cost  of  sawing,  therefore, 
stands  thus : — 

100  feet  f  require  64  feet,  which  require  25  feet  slabbing,  added 

to  100  feet  sawing  =125  feet  at  2s.  =  2s.  6d. 
100  feet  I  require  8^  feet,  which  require  33  feet  slabbing,  added 

to  100  feet  sawing  =133  feet  at  2s.  =  2s.  8d. 
100  feet  ly  require  10^  feet,  which  require  42  feet  slabbing, 
added  to  100  feet  sawing  =142  feet  at  2s.  =  2s.  lOd. 

Examples  might  be  multiplied  indefinitely ;  but  it  is  hoped  tliat  to 


sawvers. 
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the  attentive  reader  those  now  given  will  be  found  sul'ficient  to  illus- 
trate the  scope  and  uses  of  this  work  as  a  whole.  P^ach  Table  is  of 
use  by  itself;  and  in  an  infinite  number  of  cases  two  or  more  combine 
to  bring  out  certain  facts  which  must  be  known  before  any  one  can 
be  at  all  master  of  the  sul)ject. 


SOLID,   AND  SUrERFIClAL  MEASUllE. 


For  the  purpose  of  calculating  the  solid  content  of  timber  of  any  '  stodiimL's 
given  dimensions,  there  is  no  work  which  will  stand  comparison  for  a 
single  minute  with  that  by  Eichard  Stoddart,  0.  M.,  Leith,  and 
entitled  '  Tables  for  Computing  the  Solid  Content  of  Timber/  The 
edition  in  the  hands  of  the  present  writer  bears  date  1818. 

For  calculating  the  superficial  area  of  boards,  there  is  nothing  better  Superiority 
to  be  desired  than  a  Keady  Eeckoner,  treating  of  pounds,  shillings,,  "  Rcad'"^" 
and  pence.    All  that  is  necessary  in  using  it  is  to  bear  this  simple  flarmca- 
rule  in  mind — viz.,  in  calculating  superficial  area  of  boards,  for 
Pence  read  Inches^  and  for  Shillings  read  Feet.    Only  a  few  examples 
need  be  given. 

1 .  How  many  superficial  feet  are  there  in  50  lineal  feet  slate  lath 
If  inches  broad?  To  find  the  answer,  turn  up  the  page  headed  ]fd., 
and  opposite  50  will  be  found  7s.  8 Jd.,  which  read  7  feet  3J  inches,  as 
above. 

2.  How  many  superficial  feet  in  48  lineal  feet  skirting  4|  inches 
broad?  Turn  up  the  page  headed  4|d.,  and  opposite  48  will  be  found 
19s.,  which  read  19  feet.* 

3.  Pounds  require  to  be  reduced  to  shillings — thus :  How  many 
superficial  feet  in  1 00  lineal  feet  3  inches  broad  ?  Turn  up  the  page 
headed  3d.,  and  opposite  100  will  be  found  d^^l,  5s.,  which  read 
25  shillings  or  25  feet. 

4.  An  upright  paling  for  a  garden  requires  1000  lineal  feet  of  rail 
2^  inches  broad,  ^  inch  thick :  How  many  superficial  feet  of  J  inch 
does  it  require?  Turn  up  the  page  headed  2-|-d.,  and  opposite  1000 
will  be  found  £1 0,  8s.  4d.,  which  being  208  shillings  and  4  pence, 
shows  that  there  are  2084  superficial  feet  |-inch  boards  required  for 
the  1000  lineal  feet  rail. 

The  value  of  a  given  number  of  feet,  at  so  much  per  100  feet,  is 


100  THE  RELATIVE  VALUE  OF 

Value  of  a  most  easilv  found  by  decimals — thus  :  What  is  the  expense  of  sawmg 

eriven  nuni- 

beroffeet.  70  feet,  at  2s.  3d.  per  100  feet?  Multiply  70  (feet)  by  27  (2s.  3d.), 
and  the  answer  is  18-90d.,  or  Is.  6i%d. 

J^Tumbers  of  men  who  never  paid  any  attention  to. decimals  are 
good  sa^vyers  and  saw-millers ;  but  half-an-hour,  with  the  assistance 
of  one  who  does  understand  them,  will  be  sufficient  to  make  them 
quite  plain.    As  a  mere  matter  of  convenience,  Table  XXXI.  is  given. 

As  a  matter  of  further  convenience.  Table  XXXII.,  as  a  wages 
calculator,  has  been  constructed.  In  summer,  the  day's  work,  out-doors, 
is  usually  1 0  hours  ;  in  autumn  and  spring  9  hours ;  and  in  winter 
8  hours.    A  rate  per  hour  for  days  of  all  these  lengths  is  given. 


Table 
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TABLE  XXXI. 


Value  of  Sawing,  or  of  Boards,  per  100  Feet. 
(0/3  to  2/6)  


100  at  3d. 

At  6d. 

At9d. 

At  1/0 

At  1/3 

At  1/6 

At  1/9 

At  2/0 

At  2/3 

At  2/6 

ft. 
1 

0/0'03 

0/0*06 

0/0*09 

0/0*12 

0/0*15 

0/0*18 

0/0*21 

0/0*24 

0/0*27 

0/0*30 

2 

0/0'06 

0/0*12 

0/0*18 

0/0*24 

0/0*30 

0/0*36 

0/0*42 

0/0*48 

0/0*54 

0/0*60 

3 

0/0*09 

0/0*18 

0/0*27 

0/0*36 

0/0*45 

0/0*54 

0/0*63 

0/0*72 

0/0*81 

0/0*90 

4 

0/0*12 

0/0*24 

0/0*36 

0/0*48 

0/0*60 

0/0*72 

0/0*84 

0/0*96 

0/1*08 

0/1-20 

5 

0/0*15 

0/0*30 

0/0*45 

0/0*60 

0/0*75 

0/0*90 

0/1*05 

0/1*20 

0/1*35 

0/1*50 

6 

0/0*18 

0/0*36 

0/0*54 

0/0*72 

0/0*90 

0/1*08 

0/1*26 

0/1*44 

0/1*62 

0/1*80 

7 

0/0*21 

0/0*42 

0/0*63 

0/0*84 

0/1*05 

0/1*26 

0/1*47 

0/1*68 

0/1*89 

0/2*10 

8 

0/0*24 

0/0*48 

0/0*72 

0/0*96 

0/1*20 

0/1*44 

0/1*68 

0/1*92 

0/2*16 

0/2*40 

9 

0/0*27 

0/0*54 

0/0-81 

0/1*08 

0/1*35 

0/1*62 

0/1*89 

0/2*16 

0/2*43 

0/2*70 

10 

0/0*30 

0/0*60 

0/0*90 

0/1*20 

0/1*50 

0/1*80 

0/2*10 

0/2*40 

0/2*70 

0/3* 

11 

0/0*33 

0/0*66 

0/0*99 

0/1*32 

0/1*65 

0/1*98 

0/2*31 

0/2*64 

0/2*97 

0/3*30 

12 

0/0*36 

0/0*72 

0/1*08 

0/1*44 

0/1*80 

0/2*16 

0/2*52 

0/2*88 

0/3*24 

0/3*60 

13 

0/0*39 

0/0*78 

0/1*17 

0/1*56 

0/1*95 

0/2*34 

0/2*73 

0/3*12 

0/3*51 

0/3*90 

14 

0/0*42 

0/0*84 

0/1*26 

0/1*68 

0/2*10 

0/2*52 

0/2*94 

0/3*36 

0/3*78 

0/4*20 

15 

0/0*45 

0/0*90 

0/1*35 

0/1*80 

0/2*25 

0/2*70 

0/3*15 

0/3*60 

0/4*05 

0/4*50 

16 

0/0*48 

0/0*96 

0/1*44 

0/1*92 

0/2*40 

0/2*88 

0/3*36 

0/3*84 

0/4*32 

0/4*80 

17 

0/0*51 

0/1*02 

0/1*53 

0/2*04 

0/2*55 

0/3*06 

0/3*57 

0/4*08 

0/4*59 

0/5*10 

18 

0/0*54 

0/1*08 

0/1*62 

0/2*16 

0/2*70 

0/3*24 

0/3*78 

0/4*32 

0/4*86 

0/5*40 

19 

0/0*57 

0/1*14 

0/1*71 

0/2*28 

0/2*85 

0/3*42 

0/3*99 

0/4*56 

0/5*13 

0/5*70 

20 

0/0*60 

0/1*20 

0/1*80 

0/2*40 

0/3* 

0/3*60 

0/4*20 

0/4*80 

0/5*40 

0/6* 

25 

0/0*75 

0/1-50 

0/2*25 

0/3* 

0/3*75 

0/4*50 

0/5*25 

0/6* 

0/6*75 

0/7*50 

30 

0/0*90 

0/1*80 

0/2*70 

0/3*60 

0/4*50 

0/5*40 

0/6*30 

0/7*20 

0/8*10 

0/9* 

35 

0/1*05 

0/2*10 

0/3*15 

0/4*20 

0/5*25 

0/6*30 

0/7*35 

0/8*40 

0/9*45 

0/10*50 

40 

0/1*20 

0/2*40 

0/3*60 

0/4*80 

0/6- 

0/7*20 

0/8*40 

0/9*60 

0/10*80 

1/0* 

45 

0/1*35 

0/2*70 

0/4*05 

0/5*40 

0/6*75 

0/8*10 

0/9*45 

0/10*80 

1/0*15 

1/1*50 

50 

0/1*50 

0/3* 

0/4*50 

0/6- 

0/7*50 

0/9* 

0/10*50 

1/0- 

1/1*50 

1/3* 

55 

0/1*65 

0/3*30 

0/4*95 

0/6*60 

0/8*25 

0/9*90 

0/11*55 

1/1*20 

1/2*85 

1/4*50 

60 

0/1*80 

0/3*60 

0/5*40 

0/7*20 

0/9- 

0/10*80 

1/0*60 

1/2*40 

1/4*20 

1/6- 

65 

0/1*95 

0/3*90 

0/5*85 

0/7*80 

0/9*75 

0/11*70 

1/1*65 

1/3*60 

1/5*55 

1/7-50 

70 

0/2-A 

0/4*20 

0/6*30 

0/8*40 

0/10*50 

1/0*60 

1/2*70 

1/4*80 

1/6*90 

1/9- 

75 

0/2*25 

U/  D  /  O 

V/if 

U/  i  1  ZD 

1/1  ou 

i/O  iO 

1/b 

i/O  ZD 

1/  lu  ou 

80 

0/2*40 

0/4*80 

0/7*20 

0/9*60 

1/0* 

1/2*40 

1/4*80 

1/7*20 

1/9*60 

2/0* 

85 

0/2*55 

0/5*10 

0/7*65 

0/10*20 

1/0*75 

1/3*30 

1/5*85 

1/8*40 

1/10*95 

2/1*50 

90 

0/2*70 

0/5*40 

0/8*10 

0/10*80 

1/1*50 

1/4*20 

1/6*90 

1/9*60 

2/0*30 

2/3- 

95 

0/2*85 

0/5*70 

0/8*55 

0/11*40 

1/2*25 

1/5*10 

1/7*95 

1/10*80 

2/1*65 

2/4*50 

100 

0;'3* 

0'6' 

0/9* 

1/0* 

1/3* 

1/6* 

1/9* 

2/0* 

2/3* 

2/6* 
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TABLE  XXXL^Contimied. 


Value  of  Sawing,  or  of  Boards,  per  100  Feet. 
(2/9  to  5/0)  


100  at  2/9 

At  3y'0 

At  3/3 

At  3/6 

At  3/9 

At  4/0 

At  4/3 

At  4/6 

At  4/9 

At  5/0 

ft. 
1 

A  /A'QO 

0/0*36 

0/0*39 



0/0*42 

■ 

0/'0*45 

0/0-48 

0/0*51 

0/0*54 

0/0*57 

0/0-60 

9 

A  /  A*A« 
U/U  OD 

0/0*72 

0/0*78 

Oy/0-84 

0/0*90 

OyO-96 

0/1*02 

0/1*08 

0/1*14 

0/1*20 

o 
O 

A  'A'QQ 

U/  u  yy 

0/1*08 

0/1*17 

0/1-26 

0/1*35 

0/1-44 

0/1*53 

0/1*62 

0/1*71 

0/1-80 

A 

U/  1 

0/1*44 

0/1*56 

0  1*68 

0/1*80 

0/1*92 

0/2*04 

0/2*16 

0/2*28 

0/2*40 

0 

U/  i  DO 

0/1*80 

0/1*95 

0/2*10 

0/2*25 

0/2*40 

0/2*55 

0/2*70 

0/2*85 

0/3* 

a 
D 

A  /l  'Qft 

u/ 1  yo 

0/2*16 

0/2*34 

0/2*52 

0/2*70 

0/2*88 

0/3*06 

0/3*24 

0/3*42 

0/3*60 

I 

A  1 

U/^  Oi 

0/2*52 

0/2*73 

0/2*94 

0/3*15 

0/3*36 

0/3*57 

0/'3*78 

0/3*99 

0/4*20 

Q 
O 

0/2*88 

0/3*12 

0/3-36 

0/3*60 

0/3*84 

0/4*08 

0/4*32 

0/4*56 

0/4*80 

Q 

A  /0*0'7 

0/3*24 

0/3*51 

0/3-78 

0/4*05 

0/4*32 

0/4*59 

0/4*86 

0y/5*13 

0/5*40 

1  n 

A  /Q*QA 
U/O  OU 

0/3-60 

0/3*90 

0/4-20 

0/4*50 

0/4*80 

0/5*10 

0/5*40 

0/5*70 

0/6* 

1 1 

v/6  bo 

0/3*96 

0/4*29 

0/4-62 

0/4*95 

0/5*28 

0/5*61 

0/5*94 

Oy^6*27 

0/6*60 

1  o 

u  o  yo 

0/4*32 

0/4*68 

0/5-04 

0/5*40 

0/5-76 

0/6*12 

0/6*48 

0/6*84 

0/7*20 

u/-*  zy 

0/4-68 

0/5*07 

0/5-46 

0/5-85 

0/6*24 

0/6*63 

0/7-02 

0/7-41 

0/7*80 

A /A'f\9 
U/'±  DZ 

0/5-04 

0/5*46 

0/5-88 

0/6-30 

0/6*72 

0/7*14 

0/7-56 

0/7-98 

0/8*40 

io 

U;  4  yo 

0/5-40' 

0/5*85 

0/6*30 

0/6-75 

0/7*20 

0/7*65 

0/8*10 

0/8-55 

0/9* 

io 

U/  0  zo 

0/5-76 

0y^6*24 

0/6*72 

0/7-20 

0/7-68 

0/8*16 

0/8*64 

0/9-12 

0/9*60 

1  "7 

17 

U/0  Di 

0/6*12 

0/6*63 

0/7-14 

0/7-65 

0/8-16 

0/8*67 

0/9*18 

0/9-69 

0/10.20 

1  Q 

io 

U/  0  y4 

0/6*48 

0/7*02 

0/7-56 

0/8-10 

0/8-64 

0/9-18 

0/9*72 

0/10-26 

0/10*80 

1  Q 

iy 

Uy  D  Z/ 

0/6*84 

0/7-41 

0/7-98 

0/8-55 

0/9*12 

0/9-69 

0/10*26 

0/10-83 

0/11*40. 

OA 

A  ICi'Cif\ 

U/D  oU 

0/7*20 

0/7-80 

0/8*40 

0/9* 

0/9*00 

0/10-20 

0/10*80 

0/11-40 

1/0* 

Uy  c5  ZO 

0/9* 

0/9-75 

0/10*50 

0/11*25 

1/0* 

1/0-75 

1/1*50 

1/2*25 

1/3* 

oU 

A  /Q'OA 

U/y  yU 

0/10*80 

0/11-70 

1/0-60 

1/1-50 

1/2*40 

1/3-30 

1/4*20 

1/5*10 

1/6* 

O  K 

oo 

0/ii  OO 

1/0*60 

1/1-65 

1/2*70 

1/3-75 

1/4*80 

1/5-85 

ly^6*90 

1/7*95 

ly'9* 

/I  A 

40 

1  /l  'OA 

i/i  zU 

1/2*40 

1/3-60 

1/4*80 

1/6* 

1/7*20 

1/8-40 

1/9*60 

1/10*80 

2/0* 

40 

i/Z  OO 

1/4*20 

1/5-55 

1/6*90 

1/8*25 

1/9*60 

1/10-95 

2/0*30 

2/1*65 

2/3- 

50 

1/4*50 

1/6* 

1/7-50 

1/9* 

1/10*50 

2/0* 

2/1-60 

2/3* 

2/4*50 

2/6* 

55 

1/6*15 

1/7*80 

1/9-45 

1/11-10 

2/0-75 

2/2*40 

2/4-05 

2/5 '70 

2/7*35 

2/9* 

60 

1/7*80 

1/9*60 

1/11*40 

2/1-20 

2/3* 

2/4*80 

2/6-60 

2/8*40 

2/10*20 

3/0* 

65 

1/9*45 

1/11*40 

2/1*35 

2/3-30 

2/5*25 

2/7*20 

2/9-15 

2/11*10 

3/1*05 

3/3* 

70 

1/11*10 

2/1*20 

2/3*30 

2/5-40 

2/7*50 

2/9*60 

2/11*70 

3/1*80 

3/3*9(3 

3/6* 

75 

2/0*75 

2/3* 

2/5*25 

2/7-50 

2/9-75 

3/0* 

3/2*25 

3/4*50 

3/6*75 

3/9* 

80 

2/2*40 

2/4*80 

2/7*20 

2/9-60 

3/0* 

3/2*40 

3/4*80 

3/7*20 

3/9-60 

4/0* 

85 

2/4*05 

2/6*60 

2/9*15 

2/11-70 

3/2*25 

3/4*80 

3/7*35 

3/9-90 

4/0*45 

4/3* 

90 

2/5*70 

2/8*40 

2/11*10 

3/1-80 

3/4-50 

3/7*20 

3/9*90 

4/0*60 

4/3*30 

4/6* 

95 

2/7*35 

2/10-20 

3/1*05 

3/3-90 

3/6-75 

3/9*60 

4/0*45 

4/3*30 

4/6*15 

4/9- 

100 

2/9- 

3/0* 

3/3* 

3/6* 

3/9- 

4/0* 

4/3* 

4/6* 

4/9* 

5/0- 
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T  A  15  L  E    XXX  I.— Continued, 


Value  of  Sawixg,  or  of  Boards,  j^er  100  Feet. 
(5/3  to  7/'6)  ^  


100  at  5/3 

At  5/6 

At  5/9 

At  6/0 

At  6/3 

At  6/6 

At  6/9 

At  7/0 

At  7/3 

At  7/6 

ft. 
1 

1 

0/0*63 

0/0*66 

0/0*69 

0/^0*72 

0/0*75 

0/'0*78 

0/'0*8i 

0,0*84 

0,0*87 

0/^0*90 

2 

0/l'26 

0/1*32 

0/1*38 

0/1*44 

0/1*50 

0/1*56 

0  1'62 

0/1*68 

0/1*74 

0/1*80 

^ 

0/1*89 

0/1 '98 

0/2*07 

0/2*16 

0/2*25 

0/'2*34 

0/2*43 

0/2*52 

0/2*61 

0/2*70 

4 

0/2'52 

0/2 '64 

0/2*76 

0/2*88 

0/3* 

0/^3*12 

0/3*24 

0/3*36 

0/3*48 

0/3*60 

5 

0/3'15 

0/3*30 

0/3*45 

0/3*60 

0/3*75 

0/3*90 

0/4*05 

0/4*20 

0/4*35 

0/4*50 

6 

0/3 '78 

0/3*96 

0/4*14 

0/^4*32 

0/4*50 

0/^4*68 

0/4*86 

0/5*04 

0/5'22 

0/5*40 

7 

0/4  "41 

0/4'62 

0  4*83 

0/5*04 

0/5*25 

0/5*46 

0/5*67 

0/5*88 

0/6 '09 

0/6*30 

8 

0/5'04 

0/5*28 

0/5*52 

0/5*76 

0/6- 

0/6*24 

0/6*48 

0/6*72 

0/6'96 

0/7*20 

9 

0/5'67 

0/5*94 

0/'6*21 

0/6*48 

0/6*75 

0/7*02 

0/7*29 

0/7*56 

0/7*83 

0/8*10 

10 

0/6 '30 

0/6*60 

0/6*90 

0/7*20 

0/7*50 

0/7*80 

0/8*10 

0/8*40 

0/8*70 

0/9- 

11 

0/6 '93 

0/7*26 

0/7*59 

0/7*92 

0/8*25 

0/8*58 

0/8*91 

0/9*24 

0/'9'57 

0/9-90 

12 

0/7 '56 

0/7*92 

0/8*28 

0/8*64 

0/9- 

0/9*36 

0/9*72 

0/10-08 

0,10*44 

0/10*80 

13 

0/8'19 

0/8*58 

0/8*97 

0/9*36 

0/9*75 

0/10*14 

0/10*53 

0/10*92 

0/11*31 

0/11*70 

14 

0/8*82 

0,9*24 

0/9*66 

0/10*08 

0/10*50 

0/10*92 

0/11*34 

0/11*76 

1/^0*18 

1/0*60 

15 

0/9 '45 

0/9*90 

0/10*35 

0/10*80 

0/11*25 

0/11*70 

1/0*15 

1/0*60 

1/1*05 

1/1-50 

16 

0,  lO'OS 

0/l0'56 

0/11*04 

0/11*52 

1/0* 

1/0*48 

1/0*96 

1/1*44 

1/1*92 

1/2-40 

17 

0/lO'7l 

0/11*22 

0/11*73 

1/0*24 

1/0*75 

1/1*26 

1/1*77 

1/2*28 

1/2*79 

1/3-30 

18 

0/11*34 

0/11*88 

1/0*42 

1/0*96 

1/1*50 

l/2'04 

1/2*58 

1/3*12 

1/3*66 

1/4-20 

19 

0/ll'97 

1/^0*54 

1/1*11 

1/1*68 

1/2*25 

1/2*82 

1/3*39 

1/3*96 

1/4*53 

1/5-10 

20 

1/0*60 

1/1*20 

1/1*80 

1/2*40 

1/3* 

1/3*60 

1/4-20 

1/4*80 

1/5*40 

1/6- 

25 

l/3'75 

1/4*50 

1/5*25 

1/6- 

1/6*75 

l/'7*50 

1/8*25 

1/9* 

l/9'75 

1/10*50 

30 

1/6 '90 

1/7*80 

1/8*70 

1/9*60 

1/10*50 

1/11*40 

2/0*30 

2/1*20 

2/2*10 

2/3- 

35 

1/10*05 

1/11*10 

2/0*15 

2/1*20 

2/2*25 

2/3*30 

2/4*35 

2/5*40 

2/6*45 

2/7-50 

40 

2/1*20 

2/2*40 

2/3*60 

2/4*80 

2/6* 

2/7*20 

2/8*40 

2/9*60 

2/10*80 

3/0- 

45 

2/ 4 '3  5 

2/5*70 

2/7*05 

2/'8*40 

2/9*75 

2/11*10 

3/0*45 

3/1*80 

3/3*15 

3/'4-50 

50 

2/7*50 

2/9- 

2/10*50 

3/0* 

3/1*50 

3/3* 

3/4*50 

3/6* 

3/7*50 

3/9- 

55 

2/10*65 

3/0*30 

3/1*95 

3/3*60 

3/5*25 

3/ 6 '90 

3/8*55 

3/10*20 

3/11*85 

4/1-50 

60 

3/1 '80 

3/3*60 

3/5*40 

3/7*20 

3/9* 

3  10'80 

4/^0*60 

4/2*40 

4/4*20 

4/6* 

65 

3;'4'95 

3/6*90 

3/8*85 

3/10*80 

4/0*75 

4/2 '70 

4//4'65 

4/6*60 

4/8*55 

4/10-50 

70 

3/8*10 

3/10*20 

4/0*30 

4/2*40 

4/4*50 

4/6'60 

4/8*70 

4  10*80 

4/'0*90 

5/3* 

75 

3/11*25 

4/1*50 

4/3*75 

4/'6* 

4/'8*25 

4/i0'50 

5/0*75 

5/3- 

5/5*25 

5/7-50 

80 

4y'2*40 

4/4*80 

4/7*20 

4/9*60 

5/'0* 

5/2*40 

5/4*80 

5/7*20 

5/9*60 

6/0- 

85 

4/5*55 

4/8*10 

4/10*65 

5/1*20 

5/3*75 

5/6'30 

5/8*85 

5/11*40 

6/1*95 

6/4-50 

90 

4/8*70 

4/11*40 

5/^2*10 

5/4*80 

5/7*50 

5/l0'20 

6/^0*90 

6/3*60 

6/6*30 

6/'9- 

95 

4/11*85 

5/2*70 

5/5*55, 

5/8*40 

5/11*25 

6/2'10 

6/'4*95 

6/7*80 

6/10*65 

7/1-50 

100 

5/3- 

5/6- 

5/9* 

6/0* 

6/'3* 

6/6* 

6/9* 

7/0- 

7/3- 

7/6* 

THE  RELATIVE  VALUE  OF 


TABLE    XXX  J.— Continued, 


Value  of  Sawing,  or  of  Boards,  per  100  Feet. 
(7/9  to  10  0)  


100  at  7/  9 

At  8,0 

At  8/  3 

At  8/6 

At  S/9 

At  9/0 

At  9/3 

At  9/6 

At  9/9 

At  10/0  ■ 

ft. 
1 

0/0*93 

0/0*96 

0/0*99 

0/1*02 

0;'1*05 

0/1*08 

0/1*11 

0/1*14 

0/1*17 

0/1*20 

2 

0/1*86 

0/1*92 

0/1*98 

0/2*04 

0/'2-10 

0/2*16 

0/2-22 

0/2*28 

0/2*34 

0/2*40 

3 

0/2*79 

0/2*88 

0/2*97 

0/3*06 

0/3*15 

0/3*24 

0/3*33 

0/3*42 

0/3*51 

0/3*60 

4 

0/3*72 

0/3*84 

0/3*96 

0/4*08 

0/4*20 

0/^4*32 

0/4-44 

0/4*56 

0/4*68 

0/4*80 

5 

0/4*65 

0/'4*80 

0/4*95 

0/5*10 

0/5*25 

0/5*40 

0/5*55 

0/5*70 

0/5*85 

0/6* 

6 

0/5*58 

0/5*76 

0/5*94 

0/6*12 

0/6*30 

0/6*48 

0/6*66 

0/6*84 

0/7*02 

0/7*20 

7 

0/6*51 

0  6*72 

0/'6*93 

0/7*14 

0/7*35 

0/7*56 

0/7*77 

0/7*98 

0/8*19 

0/8*40 

8 

0/7*44 

0/7*68 

0/7*92 

0/8*16 

0/8*40 

0/8*64 

0/8*88 

0/9*12 

0/9*36 

0/9*60 

9 

0/8*37 

0/8*64 

0/'8*91 

0/9*18 

0/9*45 

0/9*72 

0/9*99 

0/10*26 

0/10*53 

0/10*80 

10 

0/9*30 

0/9*60 

0/9*90 

0/10*20 

0/10*50 

0/10*80 

0/11*10 

0/11*40 

0/11*70 

1/0- 

11 

0/10*23 

0/10*56 

0/10*89 

0/11*22 

0/11*55 

0/11*88 

1/0-21 

1/0*54 

1/0*87 

1/1-20 

12 

0/11*16 

0  11*52 

0/11*88 

1/0*24 

1/0*60 

1/0*96 

1/1*32 

1/1*68 

1/2*04 

1/2*40 

13 

ly^0*09 

1/0*48 

1/0*87 

1/1*26 

1/1*65 

1/2*04 

1/2*43 

1/2*82 

1/'3*21 

1/3*60 

14 

1/1*02 

1/1*44 

1/1*86 

1/2*28 

1/2*70 

1/3*12 

1/3*54 

1/3*96 

1/4*38 

1/4*80 

15 

1/1*95 

1/2*40 

l/'2*85 

1/3*30 

1/3*75 

1/4*20 

1/4*65 

1/5*10 

1/5*55 

1/6- 

16 

1/2*88 

1/3*36 

l;3-84 

1/4*32 

1/4*80 

1/5*28 

1/5*76 

1/6*24 

1/6*72 

1/7-20 

17 

1/3*81 

1/4*32 

1/4*83 

1/5*34 

l/'5*85 

1/6*36 

1/6*87 

1/7*38 

1/7*89 

1/^8*40 

18 

1/4*74 

l/'5*28 

1/5*82 

1/6*36 

1/6*90 

1/7*44 

1/7*98 

1/8*52 

1/9*06 

1/9*60 

19 

1/5*67 

1/6*24 

1/6*81 

1/7*38 

1/7*95 

1/8*52 

1/9*09 

1/9*66 

1/10*23 

1/10*80 

20 

1/6*60 

1  7*20 

1/7*80 

1/8*40 

19* 

1/9*60 

1/10*20 

1/10*80 

1/11*40 

2/0- 

25 

1/11*25 

2/0- 

2/0*75 

2/1*50 

2/2*25 

2/3* 

2/3*75 

2/4*50 

2/5*25 

2/6- 

30 

2/3*90 

2/4*80 

2/5*70 

2/6*60 

2/7*50 

2/8*40 

2/9*30 

2/10*20 

2/11-10 

3/0- 

35 

2/8*55 

2/9*60 

2/10*65 

2/11*70 

3/0*75 

3/1*80 

3/'2*85 

3/3*90 

3/4*95 

3/6- 

40 

3/1*20 

3/2*40 

3/3*60 

3/4*80 

3/6* 

3/7*20 

3/8*40 

3/9*60 

3/10*80 

4/0- 

45 

3/5*85 

3/7*20 

3/8*55 

3/9-90 

3  11*25 

4y'0'60 

4/1*95 

4  3*30 

4/4*65 

4/6- 

50 

3/10*50 

4/'0* 

4/1*50 

4/3* 

4/'4-50 

4/6* 

4/7*50 

4/9- 

4/10*50 

5/0* 

55 

4/3*15 

4/4-80 

4/6*45 

4/'8*10 

4/9*75 

4/11*40 

5/1*05 

5/'2*70 

5/4*35 

5/6- 

4/7*80 

4/'9*60 

4/11*40 

5/1*20 

5/3* 

5/4*80 

5/6*60 

5/8*40 

5/10*20 

6/0- 

65 

5/0*45 

5/2*40 

5/4*35 

5/6*30 

5/8*25 

5/10*20 

6/^0*15 

6/2-10 

6/4-05 

6/6- 

70 

5/510 

5/7*20 

5/9*30 

5/11*40 

6/1*50 

6/3*60 

6/5*70 

6/7*80 

6/9-90 

7/0- 

75 

5/9*75 

6/0* 

6/2*25 

6/4*50 

6/6*75 

6/9- 

6/11*25 

7/1*50 

7/3*75 

7/6'  \ 

80 

6/2*40 

6/4*80 

6/7*20 

6/9*60 

7/0- 

7/2*40 

7/4-80 

7/7*20 

7/9*60 

8/0- 

85 

6/7*05 

6/9*60 

7/0*15 

7/2*70 

7/5*25 

7/7*80 

7/10*35 

8/0-90 

8/3*45 

8/6-  ! 

90 

6/11*70 

7/2*40 

7/5*10 

7/7*80 

7/10*50 

8/1-20 

8/3*90 

8/6*60 

8/9*30 

9/0-  1 

95 

7/4*35 

7/7*20 

7/10*05 

8/0*90 

8/3*75 

8/6*60 

8/9*45 

9/0*30 

9/3-15 

9/6*  1 

100 

7/9- 

8/0* 

8/3- 

8/6* 

8/9* 

9/0- 

9/3* 

9/6* 

9/9- 

10/0-  ! 

1 
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I  TABLE    XXXI.— Continued  j 

Value  of  Sawing,  or  of  Boards,  per  100  Feet.  | 
I  (10/3  to  12/6)  


100  at  10/3 

At  10/6 

At  10/9 

At  11/0 

Atll/3 

At  n/6 

Atll/9 

At  12/0 

At  12/3 

At  12/6 

Ift. 

1 

0/1-23 

0/1-26 

0  1-29 

0  1-32 

0  1-35 

0/1-38 

0/1-41 

0/1-44 

0/1-47 

0/1-50 

2 

0  2-46 

0  2-52 

0/'2-58 

0,  2-64 

0/2-70 

0/'2-76 

0'2-82 

0/2-88 

0/2*94 

0/3* 

3 

0  3-69 

0/3-78 

0  3-87 

0/3-96 

0/4  05 

0  4-14 

0  4-23 

0  4-32 

0,  4-41 

0/4*50 

4 

0/4-92 

0/5-04 

0  5-16 

0/5-28 

0/5-40 

0/5-52 

0/5-64 

0/5-76 

0/5*88 

0/6- 

5 

0  6-15 

0  6-30 

0  6-45 

0/6-60 

0/6-75 

0/6-90 

0/7-05 

0/7-20 

0/7*35 

0/7-50 

6 

0  7-38 

0/756 

0/7-74 

0/7-92 

0/8-10 

Oy'8-28 

0/'8-46 

0  8-64 

0/8-82 

0/9* 

7 

0  8-61 

0/8-82 

0/9-03 

0/9*24 

0/9-45 

0,  9-66 

0/^9-87 

0/10-08 

0/10*29 

0/10*50 

8 

0/9*84 

0/10-08 

0/10-32 

0/10-56 

0/10-80 

0/11-04 

0/11-28 

0  11-52 

0  11-76 

1/0* 

9 

011-07 

011-34 

0/11-61 

0/11-88 

1/0-15 

1/0-42 

1/0-69 

1,0-96 

1/1-23 

1  1-50 

10 

1  0-30 

1,  0-60 

1  0-90 

1/1-20 

1/1-50 

1/1-80 

1  2-10 

1/2-40 

1  2-70 

1  3- 

11 

1  1-53 

1/1-86 

1/2-19 

1/2-52 

1/2-85 

1/3-18 

1  3-51 

1/3-84 

1  4-17 

1  4-50 

12 

1  2-76 

1  3-12 

1  3-48 

1/3-84 

1/4-20 

1  4'56 

1  492 

1  5-28 

1  5-64 

1  6- 

13 

1  3-99 

1/4-38 

1/4-77 

1/516 

1/5-55 

1  5-94 

1  6-33 

1/6-72 

1  7-11 

1/7-50 

14 

1  5-22 

1/5-64 

1/6-06 

1/6-48 

1/6-90 

1,  7-32 

1,7-74 

1/8-16 

1,  8-58 

1/9* 

15 

1  6-45 

1  6-90 

1  7-35 

l/'7-S0 

1/8-25 

1/8-70 

1/9-15 

1  '9-60 

1/10-05 

1/10-50 

16 

1  7-68 

1  8-16 

1  8-64 

1/9-12 

1/9-60 

1/1008 

1/10-56 

1  11-04 

1  11-52 

2/0* 

17 

1  8-91 

1/9-42 

1,  9-93 

1/10-44 

1/10-95 

1/11-46 

1  11-97 

2  0-48 

2  0-99 

2  1-50 

18 

1/10-14 

1/10-68 

1/11-22 

1/11-76 

2/0-30 

2  0-84 

2  138 

2/1-92 

2/2-46 

2  3- 

19 

1/11-37 

1/11-94 

2,0-51 

2/1-08 

2/1-65 

2, 2-22 

2/2-79 

2/3-36 

2/3-93 

2,4-50 

20 

2/0-60 

2  1-20 

2  1-80 

2/2-40 

2/3- 

2/3-60 

2/'4-20 

2/4-80 

2/5-40 

2/6* 

25 

2  675 

2  7-50 

2  8-25 

2/9- 

2/9-75 

2/10-50 

2/11*25 

3/0- 

3/0-75 

3/1-50 

30 

3,  0-90 

3,1-80 

3/2-70 

3/3-60 

3/4-50 

3/5-40 

3/6-30 

3/7*20 

3/8*10 

3/9- 

35 

3y7  05 

3/8-10 

3, 9  15 

.3/10-20 

3/11-25 

4/0-.30 

4/1-35 

4/2-40 

4/3-45 

4/4-50 

40 

4/1-20 

4/2-40 

4/3-60 

4/4-80  • 

4-6- 

4/7-20 

4/8-40 

4/9-60 

4/10-80 

5/0- 

|45 

4/7-35 

4/8-70 

4/10-05 

4/11-40 

5  0-75 

5  2-10 

5 '3-45 

5/4-80 

5  6-15 

5  7-50 

50 

5/1-50 

5/3* 

5/4-50 

5/6- 

5/7-50 

5/9- 

5/10-50 

6/0- 

6/1-50 

6/3* 

55 

5/7 '65 

5/9-30 

5/10-95 

6/0-60 

6/2-25 

6/3-90 

6/5-55 

6/7-20 

6/8-85 

6/10*50 

60 

6/1-80 

6/3-60 

6/5-40 

6/7-20 

6/9- 

6/10-80 

7/0-60 

7/2-40 

7/4-20 

7/6* 

65 

6/7-95 

6/9-90 

6/11-85 

7/1-80 

7/3-75 

7/5-70 

7/7*65 

7/9-60 

7/11*55 

8/1-50 

70 

7/2-10 

7/4-20 

7/6-30 

7/8-40 

7/10-50 

8/0*60 

8/2-70 

• 

8/4-80 

8/6-90 

8/9* 

75 

7/8-25 

7/10-50 

8/0-75 

O;  6 

o/o  zo 

O/  /  OU 

o/9  ^D 

ti  l  U 

y  z  zo 

9/4*50 

SO 

8/2-40 

8/4-80 

8,  7-20 

8/9-60 

9/0* 

9/2-40 

9/4-80 

9/7-20 

9/9-60 

10/0* 

^5 

8/8-55 

8,11-10 

9/1-65 

9/4-20 

9/6-75 

9/9-30 

9/11-85 

10/2-40 

10/'4-95 

10 '7-50 

90 

9/2-70 

9/5-40 

9  8-10 

9/10-80 

10/1-50 

10/4-20 

10/'6-90 

10/9-60 

11  030 

11  3- 

95 

9/'8-85 

9/11-7010  2-55 

10  5-40 

10/8-25 

10/11*10 

11/1-95 

11/4*80 

11  7-65 

11  10*50 

lOOjlO/3- 

10  6- 

10/9- 

11  0- 

11  3- 

11  6- 

11 '9- 

12/0- 

12  3- 

12'6* 

u 
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THE  RELATIVE  VALUE  OF 


T  ABLE 

XXX  I. — Continued. 

Yalue  of  Sawing,  or  of  Boards,  per  100  Feet. 

(12/9  to  15/0) 

100  at  12/9 

At  13/0 



At  13/3 

At  13/6 

At  13/9 

At  14/0 

At  14/3 

At  14/6 

At  14/9 

At  15/0 

ft. 
1 

0/1-53 

0/1-56 

0/1-59 

0/1*62 

0/1-65 

0/1-68 

0/1-71 

0/1-74 

0/1*77 

0/1*80 

2 

0/3-06 

0/3-12 

0/3'18 

0/3*24 

0/3-30 

0/3-36 

0/3-42 

0/3-48 

0/3*54 

0/3*60 

3 

0/4-59 

0/4-68 

0/4-77 

0/4*86 

0/4*95 

0/5-04 

0/5-13 

0/5-22 

0/5*31 

0/5*40 

4 

0/6-12 

0/6-24 

0/6-36 

0/6-48 

0/6-60 

0/6-72 

0/6-84 

0/6-96 

0/7 -08 

0/7*20 

5 

0/7-65 

0/7-80 

0/7-95 

0/8-10 

0/8*25 

0/8-40 

0/8-55 

0/8-70 

0/8-85 

0/9* 

6 

0/9-18 

0/9-36 

0/9-54 

0/9-72 

0/9-90 

0/10-08 

0/10-26 

0/10-44 

0/10-62 

0/10*80 

7 

0/10-71 

0/10-92 

0/11*13 

0/11-34 

0/11*55 

0/11-76 

0/11-97 

1/0*18 

1/0*39 

1/0*60 

8 

1/0-24 

1/0-48 

l/0'72 

1/0-96 

1/1*20 

1/1-44 

1/1-68 

1/1-92 

1/2*16 

1/2*40 

9 

1/1-77 

1/2-04 

1/2*31 

1/2-58 

1/2*85 

1/3-12 

1/3-39 

1/3*66 

1/393 

1/4*20 

10 

1/3-30 

1/3-60 

1/3-90 

1/4-20 

1/4-50 

I/4-8O 

1/5-10 

1/5*40 

1/5-70 

1/6* 

11 

1/4-83 

1/5-16 

1/5-49 

1/5-82 

1/6-15 

1/6-48 

1/6-81 

1/7*14 

1/7*47 

1/7*80 

12 

1/6-36 

1/6-72 

I/7-O8 

1/7-44 

I/7-8O 

1/8-16 

1/8-52 

1/8-88 

1/9*24 

1/9*60 

13 

1/7-89 

1/8-28 

1/8-67 

1/9 -06 

1/9-45 

1/9-84 

1/10-23 

1/10*62 

1/11*01 

1/11*40 

14 

1/9-42 

1/9-84 

1/10*26 

1/10-68 

1/11*10 

1/11-52 

1/11-94 

2/0-36 

2/0*78 

2/1*20 

15 

1/10-95 

1/11-40 

1/11*85 

2/0-30 

2/0*75 

2/1-20 

2/1-65 

2/2*10 

2/2*55 

2/3* 

16 

2/0-48 

2/0-96 

2/1-44 

2/1*92 

2/2*40 

2/2-88 

2/3-36 

2/3*84 

2/4*32 

2/4-80 

17 

2/2-01 

2/2-52 

2/3*03 

2/3-54 

2/4*05 

2/4-56 

2/5*07 

2/5*58 

2/6*09 

2/6-60 

18 

2/3-54 

2/4-08 

2/4-62 

2/5-I6 

2/5-70 

2/6*24 

2/6*78 

2/7-32 

2/7*86 

2/8-40 

19 

2/5-07 

2/5-64 

2/6-21 

2/6-78 

2/7-35 

2/7*92 

2/8*49 

2/9-O6 

2/9*63 

2/10-20 

20 

2/6-60 

2/7-20 

2/7-8O 

2/8-40 

2/9* 

2/9-60 

2/10*20 

2/10*80 

2/11*40 

3/0- 

25 

3/2-25 

3/3- 

3/3-75 

3/4-50 

3/5*25 

3/6* 

3/6*75 

3/7*50 

3/8*25 

3/9- 

30 

3/9-90 

3/10-80 

3/11*70 

4/0-60 

4/1*50 

4/2*40 

4/3*30 

4/4*20 

4/5*10 

4/6- 

35 

4/5-55 

4/6-60 

4/7*65 

4/8-70 

4/9*75 

4/10*80 

4/11-85 

5/0*90 

5/1*95 

5/3- 

40 

5/1-20 

5/2-40 

5/3-6O 

5/4*80 

5/6* 

5/7*20 

5/8-40 

5/9*60 

5/10*80 

6/0* 

45 

5/8-85 

5/10*20 

5/11*55 

6/0*90 

6/2*25 

6/3*60 

6/4-95 

6/6*30 

6/7*65 

6/9* 

50 

6/4-50 

6/6- 

6/7-50 

6/9* 

6/10*50 

7/0* 

7/1*50 

7/3* 

7/4*50 

7/6* 

55 

7/0-1^ 

7/1-80 

7/3*45 

7/5*10 

7/6-75 

7/8*40 

7/10*05 

7/11*70 

8/1*35 

.8/3* 

60 

7/7-80 

7/9-60 

7/11*40 

8/1*20 

8/3' 

8/4*80 

8/6*60 

8/8*40 

8/10*20 

9/0* 

65 

8/3-45 

8/5-40 

8/7*35 

8/9*30 

8/11*25 

9/1*20 

9/3*15 

9/5*10 

9/7*05 

9/9* 

70 

8/11-10 

9/1-20 

9/3*30 

9/5*40 

9/7-50 

9/9*60 

9/11*70 

10/1*80 

10/3-90 

10/6* 

75 

9/6-75 

9/9' 

9/11*25 

10/1*50 

10/3-75 

10/6* 

10/8*25 

10/10*50 

11/0-75 

11/3* 

80 

10/2-40 

10/4-80 

10/7*20 

10/9*60 

11/0- 

11/2*40 

11/4*80 

11/7*20 

11/9*60 

12/0* 

85 

10/10-05 

11/0-60 

11/3*15 

11/5-70 

11/8-25 

11/10*80 

12/1*35 

12/3*90 

12/6*45 

12/9* 

90 

11/5-70 

11/8-40 

11/11*10 

12/1-80 

12/4-50 

12/7*20 

12/9*90 

13/0*60 

13/3*30 

13/6* 

95 

12/1-35 

12/4-20 

12/7*05 

12/9-90 

13/0-75 

13/3-60 

13/6*45 

13/9*30 

14/0*15 

14/3* 

100 

12/9- 

13/0- 

13/3* 

13/6- 

13/9- 

14/0- 

14/3- 

14/6- 

14/9* 

15/0* 
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TABLE    XXX  I,— Continued. 


Value  of  Sawing,  or  of  Boards,  per  100  feet. 
(15/3  to  17/6)  


100  at  15/3 

At  15/6 

At  15/9 

At  16/0 

At  16/3 

At  16/6 

At  16/9 

At  17/0 

At  17/3 

At  17/6 

ft. 

X 

0/1-86 

0/1-89 

0/1-92 

0/1-95 

0/1-98 

0/2-01 

0/2-04 

0/2-07 

0/2-10 

9 

U/o  DO 

0/3-72 

,  0/3-78 

0/3-84 

0/3-90 

0/3-96 

0/4-02 

0/4-08 

0/4-14 

0/4-20 

O 
u 

u/o  4y 

0/5-58 

0/5-67 

0/5-76 

0/5*85 

0/5-94 

0/6-03 

0/6-12 

0/6-21 

0/6-30 

A 
'i 

U/  /  tSZ 

0/7-44 

0/7-56 

0/7-68 

0/7-60 

0/7-92 

0/8-04 

0/8-16 

0/8-28 

0/8-40 

D 

n /q*i 
u/y  10 

0/9-30 

0/9-45 

0/9-60 

0/9-75 

0/9-90 

0/10-05 

0/10-2C 

0/l0-3£ 

0/10-50 

(i 
O 

A  /l  n*QQ 

u/  lu  yo 

0/11-16 

0/11-34 

0/11-52 

0/11-7C 

0/11-88 

1/0-06 

1/0-24 

1/0-42 

1/0-60 

7 

l/U  ol 

1/1-02 

1/1-23 

1/1-44 

1/1-65 

1/1-86 

1/2-07 

1/2-28 

1/2-49 

1/2-70 

o 

o 

1/^  04 

1/2-88 

1/3-12 

1/3-36 

1/3-60 

1/3-84 

1/4-08 

1/4-32 

1/4-56 

1/4-80 

q 

1/4-74 

1/5-01 

1/5-28 

1/5-55 

1/5-82 

1/6-09 

1/6-36 

1/6-63 

1/6-90 

10 

l/D  oU 

1/6-60 

1/6-90 

1/7-20 

1/7-50 

1/7-80 

1/8-10 

1/8-40 

1/8-70 

1/9- 

1 1 

I/O  lo 

1/8-46 

1/8-79 

1/9-12 

1/9-45 

1/9-78 

1/10-11 

1/10-44 

1/10-77 

1/11-10 

1  9 

1/y  yo 

1/10-32 

1/10-68 

1/11-04 

1/11-40 

1/11-76 

2/0-12 

2/0-48 

2/0-84 

2/1-20 

1  *^ 

1  /l  1  '70 
1/11  /  y 

2/0-18 

2/0-57 

2/0-96 

2/1-35 

2/1-74 

2/2-13 

2/2-52 

2/2-91 

2/3-30 

1  A 

Z/  1  D25 

2/2-04 

2/2-46 

2/2-88 

2/3-30 

2/3-72 

2/4-14 

2/4-56 

2/4-98 

2/5-40 

1  fi. 
10 

^70  4tO 

2/3-90 

2/4-35 

2/4-80 

2/5-25 

2/5-70 

2/6-15 

2/6-60 

2/7-05 

2/7-50 

Id 

25/  0  ISO 

2/5-76 

2/6-24 

2/6-72 

2/7-20 

2/7-68 

2/8-16 

2/8-64 

2/9-12 

2/9-60 

1  7 

1  / 

9  /7'1  1 

-li/  /  11 

2/7-62 

2/8-13 

2/8-64 

2/9-15 

2/9-66 

2/10-17 

2/10-68 

2/11-19 

2/11-70 

1  Q 

^/o  y-i 

2/9-48 

2/10-02 

2/10-56 

2/11-10 

2/11-64 

3/0-18 

3/0-72 

3/1-26 

3/1-80 

1  Q 

9/1  n'77 

^/  lU  /  / 

2/11-34 

2/11-91 

3/0-48 

3/1-05 

*  3/1-62 

3/2-19 

3/2-76 

3/3-33 

3/3-90 

0/  U  OU 

3/1-20 

3/1-80 

3/2-40 

3/3- 

3/3-60 

3/4-20 

3/4-80 

3/5-40 

3/6- 

Zo 

o/y  / 0 

3/10-50 

3/11-25 

4/0- 

4/0-75 

4/1-50 

4/2-25 

4/3- 

4/3-75 

4/4-50 

Qfk 
oU 

41/ D  yu 

4/7-80 

4/8-70 

4/9-60 

4/10-50 

4/11-40 

5/0-30 

5/1-20 

5/2-10 

5/3- 

oO 

0/'±  uo 

5/5-10 

5/6-15 

5/7-20 

5/8-25 

5/9-30 

5/10-35 

5/11-40 

6/0-45 

6/1-50 

'I  r» 
4U 

/I  '9^ 
0/  1  ZU 

6/2-40 

6/3-60 

6/4-80 

6/6- 

6/7-20 

6/8-40 

6/9-60 

6/10-80 

7/0- 

/I 

41:0 

D/  lU  oO 

6/11-70 

7/1-05 

7/2-40 

7/3-75 

7/5-10 

7/6-45 

7/7-80 

7/9-15 

7/10-50 

Fin 
OU 

/  /  /  OU 

7/9- 

7/10-50 

8/0- 

8/1-50 

8/3- 

8/4-50 

8/6- 

8/7-50 

8/9- 

00 

0/-±  00 

8/6-30 

8/7-95 

8/9-60 

8/11-25 

9/0-90 

9/2-55 

9/4-20 

9/5-85 

9/750 

bU 

y/ 1  ou 

9/3-60 

9/5-40 

9/7-20 

9/9- 

9/10-80 

10/0-60 

10/2-40 

10/4-20 

10/6- 

65 

9/10-95 

10/0-90 

10/2-85 

10/4-80 

10/6-75 

10/8-70 

10/10-65 

11/0-60 

11/2-55 

11/4-50 

70 

10/8-10 

10/10-20 

11/0-30 

11/2-40 

11/4-50 

11/6-60 

11/8-70 

11/10-80 

12/0-90 

12/3- 

75 

11/5-25 

11/7-50 

11/9-75 

12/0- 

12/2-25 

12/4-50 

12/6-75 

12/9- 

12/11-25 

13/1-50 

80 

12/2-40 

12/4-80 

12/7-20 

12/9-60 

13/0- 

13/2-40 

13/4-80 

13/7-20 

13/9-60 

14/0- 

85 

12/11-55 

13/2-10 

13/4-65 

13/7-20 

13/9-75 

14/0-30 

14/2-85 

14/5-40 

14/7-95 

14/10-50 

90 

13/8-70 

13/11-40 

14/2-10 

14/4-80 

14/7-50 

14/10-20 

15/0*90 

15/3-60 

15  6-30 

15/9- 

95 

14/5-85 

14/8-70 

14/11-55 

15/2-40 

15/5-25 

15/8-10 

15/10-95 

16/1-80 

16/4-65 

16/7-50 

100 

j 

15/3- 

15/6- 

15/9- 

16/0- 

16/3- 

16/6- 

16/9- 

17/0- 

17/3- 

17/6- 
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TABLE    XXX  I.— Continued. 


Value  of  Sawing,  or  of  Boards,  per  100  Feet. 
(17/9  to  20/0)  


100  at  17/9 

At  18/0 

Atl8/3  j 

At  18/6 

At  18/9 

At  19/0 

At  19/3 

At  19/6 

At  19/9 

At  20/0 

ft. 
1 

i 

n /o« 1 o 
U/Z  io 

0/2-16 

0/2-19 

0/2-22 

0/2-25 

0/2-28 

0/2-31 

0/2-34 

0/2-37 

0/2-40 

o  1 A  'oa 
U/4 

0/4-32 

0/4-38 

0/4-44 

0/4-50 

0/4-56 

0/4-62 

0/4-68 

0/4-74 

0/4-80 

6 

u/o  oy 

0/6-48 

0/6-57 

0/6-66 

0/6-75 

0/6-84 

0/6-93 

0/7-02 

0/7-11 

0/7-20 

A 

4 

U/o 

0/8-64 

0/8*76 

0/8-88 

0/9- 

0/9-12 

0/9-24 

0/9-36 

0/9-48 

0/9-60 

0 

U/lU  DO 

0/10-80 

0/10-95 

0/11*10 

0/11*25 

0/11-40 

0/11-55 

0/11-70 

0/11*85 

1/0- 

i/U  /o 

1/0-96 

1/1-14 

1/1-32 

1/1-50 

1/1*68 

1/1-86 

1/2-04 

1/2-22 

1/2-40 

'  7 
i 

1/^  yi 

1/3-12 

1/3-33 

1/3-54 

1/3-75 

1/3-96 

1/4-17 

1/4-38 

1/4-59 

1/4-80 

o 
C5 

i/O  U41: 

1/5-28 

1/5-52 

1/5-76 

1/6- 

1/6-24 

1/6-48 

1/6-72 

1/6-96 

1/7-20 

A 

y 

1  /*7  •  1  *7 

1/7-44 

1/7-71 

1/7-98 

1/8-25 

1/8-52 

1/8-79 

1/9-06 

1/9-33 

1/9-60 

iU 

i/y  ou 

1/9-60 

1/9-90 

1/10-20 

1/10-50 

1/10*80 

1/11-10 

1/11-40 

1/11-70 

2/0- 

i  1 

1  /i  1  "ziQ 

i/ii  4o 

1/11-76 

2/0-09 

2/0-42 

2/0-75 

2/1-08 

2/1-41 

2/1-74 

2/2-07 

2/2.40 

Z/  1  oo 

2/1-92 

2/2-28 

2/2-64 

2/3- 

2/3-36 

2/3-72 

2/4-08 

2/4-44 

2/4-80 

^/o  oy 

2/4-08 

2/4-47 

2/4-86 

2/5-25 

2/5-64 

2/6-03 

2/6-42 

2/6-81 

2/7-20 

1  A 

Z/  0  oz 

2/6-24 

2/6-66 

2/7-08 

2/7-50 

2/7-92 

2/8-34 

2/8-76 

2/9-I8 

2/9-60 

1 

io 

z/  /  ya 

2/8.40 

2/8'85 

2/9-30 

2/9-75 

2/10-20 

2/10-65 

2/11*10 

2/11*55 

3/0- 

iO 

0  / 1  O'rtft 

2/10-56 

2/11-04 

2/U-52 

3/0- 

3/0-48 

3/0-96 

3/1-44 

3/1-92 

3/2-40 

1  7 
i  / 

O/K)  JiL 

3/0-72 

3/1-23 

3/1-74 

3/2-25 

3/2-76 

3/3-27 

3/3-78 

3/4-29 

3/4-80 

1  Q 

io 

o/Z  t54 

3/2-88 

3/3-42 

3/3-96 

3/4-50 

3/5-04 

3/5-58 

3/6-12 

3/6-66 

3/7-20 

1  Q 

Q  IA'AI 

3/5-04 

3/5-61 

3/6-18 

3/6*/5 

3/7-32 

3/7-89 

3/8-46 

3/9-03 

3/9-60 

on 

O/K)  OU 

3/7-20 

3/7-80 

3/8-40 

3/9- 

3/9-60 

3/10-20 

3/10-80 

3/11*40 

4/0- 

^/ 0  ZO 

4/6- 

4/6-75 

4/7-50 

4/8-25 

4/9* 

4/9-75 

4/10-50 

4/11-25 

5/0- 

QO 
OK) 

o/o  tjyj 

5/4-80 

5/5-70 

5/6-60 

5/7-50 

5/8-40 

5/9-30 

5/10-20 

5/11-10 

6/0- 

jOO 

•D/Z  03 

6/3-60 

6/4-65 

6/5-70 

6/6-75 

6/7-80 

6/8-85 

6/9-90 

6/10-95 

7/0- 

AC\ 
40 

/  / 1  ZU 

7/2-40 

7/3-60 

7/4-80 

7/6* 

7/7*20 

7/8*40 

7/9-60 

7/10-80 

8/0- 

/I  fi 

7  /  l  1  'QPi 
/  / 1  i  oO 

8/1-20 

8/2-55 

8/3-90 

8/5-25 

8/6-60 

8/7-95 

8/9-30 

8/10-65 

9/0- 

o/iU  OU 

9/0- 

9/1-50 

9/3- 

9/4-50 

9/6- 

9/7-50 

9/9- 

9/10-50 

10/0- 

y/y  io 

9/10-80 

10/0-45 

10/2*10 

10/3-75 

10/5-40 

10/7-05 

10/8-70 

10/10-35 

'11/0- 

dU 

iU/  /  oU 

10/9-60 

10/11-40 

11/1'20 

11/3- 

11/4-80 

11/6-60 

11/8-40 

11/10-2012/0- 

65 

11/6-45 

11/8-40 

11/10-35 

12/0-30 

12/2*25 

12/4-20 

12/6-15 

12/8-10 

12/10-05 

13/0- 

70 

12/5-10 

12/7-20 

12/9-30 

12/11-40 

13/1-50 

13/3-60 

13/5-70 

13/7-80 

13/9-90 

14/0- 

75 

13/3-75 

13/6- 

13/8-25 

13/10-50 

14/0-75 

14/3* 

14/5-25 

14/7-50 

14/9*75 

15/0- 

30 

14/2-40 

14/4-80 

14/7-20 

14/9-60 

15/0- 

15/2-40 

15/4-80 

15/7-20 

15/9-60 

16/0- 

85 

15/1-05 

15/3-60 

15/6-15 

15/8-70 

15/11-25 

16/1*80 

16/4;35 

16/6-90 

I6/9-45 

17/0* 

90 

16/11-7C 

16/2-40 

16/5-10 

16/7'80 

16/10-50 

17/1-20 

17/3-90 

17/6-60 

17/9-30 

18/0- 

95 

16/10-35 

17/1-20 

17/4-05 

17/6-90 

17/9-75 

18/0-60 

18/3-45 

18/6-30 

]  8/9.15 

19/0* 

100jl7/9- 

18/0- 

18/3- 

18/6- 

18/9- 

19/0- 

19/3- 

19/6- 

19/9- 

20/0- 
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TABLE  XXXII. 


(0/3  to  6/0) 


Wages  Calculator,  per  Bay. 


One 
Week, 

0/3 

0/6 

0/9 

1/0 

1/6 

2/0 

2/6 

3/0 

3/6 

4/0 

4/6 

5/0 

5/6 

6/0 

1  day 

O/OJ 

.  

0/1 

0/li 

0/2 

0/3 

0/4 

0/5 

0/6 

0/7 

0/8 

0/9 

0/10 

0/11 

1/ 

2 

J) 

0/1 

0/2 

0/3 

0/4 

0/6 

0/8 

0/10 

1/ 

1/2 

1/4 

1/6 

1/8 

1/10 

2/ 

3 

0/3 

0/6 

0/9 

1/0 

1/3 

1/6 

1/9 

2/ 

2/3 

2/6 

2/9 

3/ 

4 

0/2 

0/4 

0/6 

0/8 

1/ 

1/4 

1/8 

2/ 

2/4 

2/8 

3/ 

3/4 

3/8 

5 

» 

0/2i 

0/5 

0/7i 

0/10 

1/3 

1/8 

2/] 

2/6 

2/11 

3/4 

3/9 

4/2 

V7 

5/ 

6 

?> 

0/3 

0/6 

0/9 

1/ 

1/6 

2/ 

2/6 

3/ 

3/6 

4/ 

4/6 

5/ 

5/6 

6/ 

7 

5) 

0/31 

0/7 

0/101 

1/2 

1/9 

2/4 

2/11 

3/6 

4/1 

4/8 

5/3 

5/10 

6/5 

7/ 

8 

0/4 

0/8 

1/ 

1/4 

2/ 

2/8 

3/4 

4/8. 

5/4 

6/ 

6/8 

7/4 

8/ 

9 

» 

0/9 

1/li 

1/6 

2/3 

3/ 

3/9 

4/6 

5/3 

6/ 

6/9 

7/6 

8/3 

9/ 

10 

0/5 

0/10 

1/3 

1/8 

2/6 

3/4 

4/2 

5/ 

5/10 

6/8 

7/6 

8/4 

9/2 

10/ 
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TABLE    XXXI  I.— Continued. 


(6/6  to  13/0) 


Wages  Calculator,  per  Day. 
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Wages  Calculator,  per  Day. 
(13/6  to  20/0)  
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"Wages  Calculator,  per  Day  and  per  Hour. 
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0/9i 
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0/1  i 

0/2 

0/3 

0/4 
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0/7f 
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0/5i 
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0/9* 
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0/6 
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ROUND  AND  SAWN  TIMBER.  1  1 8 
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Wages  Calculator,  per  Day  and  per  Hour. 
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Wages  Calculator,  per  Day  and  per  Hour. 
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Illustrated  with  PORTRAITS  OF  AXIMALS  painted  from  the  life,  engraved  on  Steel  by  THOMAS 
LjIl^'DSEER  and  others;  and  with  600  EXGRAVIXGS  OX  WOOD  by  BRAXSTOX,  representing  the 
principal  Field  Operations,  Implements,  and  Animals  treated  of  in  the  Work. 


SUBJECTS  TREATED  OP  IS  THE  BOOK  OP  THE  FAEM. 

IXITIATIO^^ 

On  the  best  of  the  existing  methods  for  acqmring  a  thorough  knowledge  of  Practical  Hus- 
bandry. Difficulties  the  Pupil  has  to  encounter  in  Learning  Practical  Husbandry,  and  on  the 
means  of  overcoming  them.  The  different  kinds  of  Farming,  and  on  selecting  the  best.  On 
the  Branches  of  Science  most  applicable  to  Agriculture.  Persons  required  to  conduct  and  execute 
the  labour  of  the  Farm.  On  the  Institutions  of  Education  best  suited  to  Agricultural  Students. 
On  the  evils  attending  the  neglect  of  Landowners  and  others  to  learn  Practical  Agriculture.  On 
observing  the  Details  and  recording  the  Facts  of  Farming  by  the  Agricultural  Student. 

PRACTICE. 

WINTER. 

Summary  of  the  Field-Operations  and  of  the  Weather  in  "Winter.  Plough,  Swing- Trees,  and 
Plough-Harness.  Ploughing  and  Ploughing- Matches.  Ploughing  different  forms  of  Ridges. 
Ploughing  Stubble  and  Lee  Ground.  Occupation  of  the  Steading  in  Winter.  Pulling  and  Stor- 
ing Turnips,  Mangold- Wurzel,  Carrots,  Parsnips,  and  Cabbage,  for  Consumption  in  Winter. 
Feeding  of  Sheep  on  Turnips  in  Winter.  Accommodation  afforded  to  Cattle  in  Winter  by  the 
Steading.  Rearing  and  Fattening  of  Cattle  on  Turnips  in  Winter,  Varieties  of  Turnips  culti- 
vated. Construction  of  Stables  for  Farm-Horses.  Treatment  of  Farm-Horses  in  Winter.  Treat- 
ment of  the  Farmer's  Saddle  and  Harness  Horse  in  Winter.  Fattening  of  Swine  in  Winter. 
Treatment  of  Fowls  in  Winter.  Rationale  of  the  Feeding  of  Animals.  Accommodation  of  the 
Grain  Crops  in  the  Steading.  Thrashing  and  Winnowing  of  Grain.  Forming  of  Dunghills  and 
Composts  in  Winter.  Liquid-Manure,  and  the  Construction  of  Liquid-Manure  Tanks  and  Carts. 
Sea- Weed  as  Manure.    Gaulting  or  Claying  the  Soil. 
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SPRIXG. 

Summary  of  the  Field- Operations  and  of  the  Weather  in  Spring.  Advantages  of  having  Field- 
Tvork  always  in  a  state  of  Fonrardness.  Calving  of  Cows,  ^ililking  of  Cows.  Rearing  of  Calves. 
Sowing  of  Spring  TSTieat.  Drilling  up  of  Land.  Sowing  of  Oats,  Beans,  Peas,  Tares.  Rolling 
of  Land,  Lucerne.  Transplanting  of  Turnip-bulbs  for  producmg  Seed.  Sainfoin.  Lambing  of 
Ewes.  Cross-Ploughing  Land.  Ribbing  Land  for  the  Seed-Furrow.  Sowing  of  Grass-Seed. 
Sowing  of  Bai-ley.  Turning  of  Dunghills.  Planting  of  Potatoes.  Paring  and  burning  the  Sur- 
fsice.    Farrowing  of  Sows.    Hatching  of  Fowls. 

SrMiEER. 

Summary  of  the  Field-Operations  and  of  the  "Weather  in  Summer.  On  the  Hay  given  to  Farm- 
horses.  Sowing  and  Summer  Treatment  of  Flax — Hemp — Hops — Tiumips — Kohl-rabi — the  Cab- 
bage— Mangold- Wurzel — the  CaiTot — Parsnips — Rape — Buck- wheat —  Sxmflower  —  Madia  —  and 
^laize.  The  Rationale  of  the  Germination  of  Seeds.  On  Sowing  Broadcast,  Drilled  and  Dibbled 
— Thick  and  Thin — and  at  Different  Depths.  Repaii-ing  the  Fences  of  Pasture-fields.  Disposal 
of  the  Fat  Sheep — and  Fat  Cattle.  Mares  Foaling — Treatment  of  Bulls  in  Summer.  Pasturing 
of  Sheep  and  Cattle  in  Summer.  Weaning  of  Calves.  Pastuiing  of  Farm-horses  in  Summer. 
Soiling  of  Stock  on  Forage  Plants.  Washing  and  Shearing  of  Sheep.  Rolling  of  Fleeces,  and  on 
the  Quality  of  Wool.  Simimer  Cxilture  of  Beans  and  Pease.  Weaning  of  Lambs.  Drafting  of 
Ewes  and  Gimmers.  Making  of  Sheep — Hay-making.  Summer  Culture  of  Wheat— Barley — 
Oats — Rye — and  Potatoes.  Summer  Fallow.  Reaping  of  Tui'nip-seed.  Making  Butter  and  Cheese. 

ArTUiHs. 

Summary  of  the  Field-Operations  and  of  the  Weather  in  Autumn.  Sowing  of  the  Stone-Tur- 
nip, and  on  the  Sowing  of  Turnip  for  Seed,  Sowing  of  Winter  Tares — Rape — Crimson  Clover — 
Bokhara  Clover — Red  Clover  for  Seed — and  Italian  Rye-gi-uss.  Picking  and  Drying  of  Hops. 
Sowing  of  Winter  Beans.  Pulling,  Steeping,  and  Diying  of  Flax  and  Hemp.  Reaping  Wheat, 
Barley,  Oats,  Rye,  Beans,  Pease,  and  Tares,  when  gi-own  for  Seed.  Carrying  and  Stacking  of 
Wheat,  Barley,  *  Oats,  Beans,  and  Pease.  The  Common  Jerusalem  Artichoke.  Reaping  Buck- 
wheat, Sunflower,  and  Maize.  Birds  destractive  to  the  Grain  Crops.  Putting  the  Tups  to  the 
Ewes.  Bathing  and  Smearing  of  Sheep.  Lifting  Potatoes.  Storing  Potatoes.  Sowing  Wheat, 
Barley,  and  Pease  in  Autumn.  Sowing  sevei-al  varieties  of  Grain  together.  Planting  Potatoes 
in  Autumn.  The  efiects  of  Special  Manures.  Rotation  of  Crops.  Fertility  of  Soils.  Disposal 
of  the  Fat  Pigs.    ^Management  of  Fowls.    Animals  destructive  to  Poultry. 

R  E  A  L  I  S  A  T  I  0  X. 

Differences  in  the  Physical  Geography  of  Farms.  Climate  and  its  Effects.  The  Judging  of 
Land.  Estimating  the  Rent  of  a  Farm.  The  Mode  of  Offering  for  a  Farm.  Negotiating  the 
Covenants  of  the  Lease.  Entering  to  a  Farm.  The  Stocking  of  a  Farm.  Choosing  the  Site,  on 
Building,  and  on  the  Expenses  of  Erecting  the  Steading.  The  Farm-house.  Cottages  for  Farm- 
servants.  InsLirance  against  Fire  and  Disease.  The  Principles  of  Enclosure,  and  on  Shelter. 
The  Planting  and  Rearing  of  Thorn  Hedges.  The  Building  of  Stone  Fences.  Wire  Fences.  Em- 
banking against  Rivulets.  Construction  of  Field  Gates.  Draining  of  Land.  Improving  Waste 
Land.  Trench  and  Subsoil  Ploughing.  Liming  of  Land.  Forming  Water-meadows.  Irrigation. 
Treatment  of  Draught-stallions.  Breaking-in  of  young  Draught-horses,  Breaking-in  young 
Saddle-horses.  Training  and  working  the  Shepherd's  Dog.  Slaughteiing  Oxen,  Sheep,  and  P*igs. 
The  points  to  be  aimed  at  in  Breeding  the  most  perfect  forms  in  Live  Stock.  Description  of  the 
Animals  whose  Portraits  are  given  in  the  Plates.  Account  of  some  other  Breeds  of  Cattle  and 
Sheep.  The  Principles  of  Breeding.  Selection  of  Pai'ents  in  Breeding.  Breeding  in-and-in. 
Crossing.  Hiring  of  Farm-servants.  Wages  of  Farm-servants.  The  Farm  Smith,  Joiner,  and 
Saddler.  The  care  due  to  the  Implements.  Making  Experiments  on  the  Farm.  Corn-markets. 
Farm  Book-keeping.   Concluding  exhortations  to  the  young  Farmer.  Index. 

•'The  best  practical  book  I  have  ever  met  with." — Professor  JoTin.^fon. 

"  We  assure  agricultural  students  that  they  will  derive  both  pleasure  and  profit  from  a  diligent  perusal  of  this 
clear  directory  to  rurallabour.  .  .  .  Wehave  thoroughly  examined  these  volumes ;  but  to  give  a  full  notice 
of  their  varied  and  valuable  contents  would  occupy  a  larger  space  than  we  can  conveniently  devote  to  their  dis- 
cussion ;  we  therefore,  in  general  terms,  commend  them  to  the  careful  study  of  every  young  man  who  wishes  to 
become  a  good  practical  farmer." — Tir,ie?. 

"  A  work,  the  excellence  of  which  is  too  well  known  to  need  any  remarks  of  omts."— Farmers'  Moyozine. 

"  Exliibiting  in  every  page  the  combination  of  large  experience,  extensive  observation,  and  a  cultivated 
mind.  .  .  .  One  of  the  most  unique  and  valuable  works  to  be  found  within  the  range  of  agricultural  litera- 
ture."— BeU'it  Me^iennrr. 

"  We  know  of  no  single  agricultural  work  to  be  compared  with  this.  .  .  .  Nothing  can  be  more  disin- 
terestedly earnest  than  our  recommendation  of  the  '  Book  of  the  Farm.'  " — BdVs  Life. 

"  One  of  the  completest  works  on  agricuiture  of  which  our  htcrature  can  boast." — Agricultv.ral  Gazette. 


A  n^ic  Edition,  irdo.rgfA,  icith  Index.    Crown  Ocfaro,  [rice  3.«,  6d. 

A  HANDY  BOOK  OX  PEOPEETY  LA^y. 

By  LORD  ST  LEONARDS. 

"  Less  than  200  pages  serve  to  arm  us  with  the  ordinary  precautions  to  which  we  should  attend  in  selling, 
buying,  mortgaging,  leasing,  settling,  and  devising  estates,  AVe  are  informed  of  our  relations  to  our  property,  to 
O'-.r  wives  and  children,  and  of  our  liabilities  as  trustees  or  executors,  in  a  little  book  for  the  million,  a  book  which 
tlie  author  tenders  to  the  pro/aau/n.  vulgus  as  even  capable  of  '  beguiling  a  few  hours  in  a  rail^vay  carriage.' " — 
Times. 
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hi  0)ie  Volume,  large  Octavo,  uniform  with  the  ''Booh  of  the  Farm,"  price  £.2,  2s. 

THE  BOOK 

OF 

PARM  IMPLEMENTS  AND  MACHINES. 

By  J.  SLIGHT  and  R.  SCOTT  BURN,  Engineers. 

Edited  by  HENRY  STEPHENS,  F.R.S.E.,  Author  of  the  ''Book  of  the  Farm,"  &c. 

CONTENTS. 

BooJc  First. — Dissertations  elucidating  the  scientific  j^rinciples  which  regulate  the 
choice  of  materials  and  construction  of  the  Machines  and  Implements,  and  the 
structures  connected  with  them,  on  the  Farm — Materials  employed  in  Construction 
— Principles  of  Construction — Practice  of  Construction — Friction  and  Force. 

Book  Second. — On  the  practical  construction,  properties,  and  uses  of  Farm  Im- 
plements and  Machines. 

IMPLEMENTS  AND  MACHINES  CONNECTED  WITH  THE  CULTIVATION  OF  THE  SOIL. 

Ploughs,  including  Steam-Ploughs,  Trench  and  Subsoil  Ploughs.  Grubbers,  Scarifiers, 
Cultivators.  Harrows,  Land-rollers,  Clod-crushers,  Press-wheels.  Horse-hoes.  Sowing 
Machines  and  Manure-distributors.  Manual  Implements  connected  with  the  Cultivation  of 
the  Soil. 

IMPLEMENTS  AND  MACHINES  CONNECTED  WITH  THE  PRODUCTS  OF  THE  SOIL. 
Hay-making  Machines.  Corn -reaping  Machines.  Barn  Machines,  including  Thrashing- 
Machines,  Fixed  and  Portable  ;  "Winnowing-Machines,  Hummellers,  Corn-cleaning  Machines, 
and  Weighing-Machines.  Carts  —  Waggons  —  Cart  Steelyards.  Straw-Cutters.  Turnip- 
Slicers,  Root-Graters,  and  Root-'Washers.  Corn-Bruisers — Bean-Mills — Oil-Cake  Breaker. 
Boiling  and  Steaming  Apparatus.  Dairy  Apparatus.  ]\Ianual  Implements  connected  with 
the  Products  of  the  Soil,  as  Scythes,  Forks,  Barn  Implements,  and  Dairy  Utensils.  Machines 
not  directly  connected  with  any  of  the  above  Ten  Sections,  but  useful  on  the  Farm. 

MOVING  POWERS  OF  THE  FARM. 
Horse-Power.    "Water-Power.    Steam-Power.  Wind-Power. 

ARRANGEMENTS  OF  MACHINES  IN  THE  STEADING. 
Arrangement  of  Machines  in  the  Ground-Floor  of  the  Steading.   Arrangement  of  Machines 
in  the  Upper  Floor  of  the  Steading.    Arrangement  of  Small  Machines  with  the  Moving 
Power  in  the  Steading.    The  Preservation  of  Implements  and  Machines  in  the  Steading. 

40  Engravings  on  Steel — 836  Engravings  on  Wood. 


"  This  ma^ificent  work  must  excite  the  admiration  of  every  practical  agriculturist.  It  forms  at  once  a  com- 
plete history  of  the  progress  made  up  to  this  day  in  the  adaptation  of  mechanism  to  farming  operations,  and  a 
brilliant  analysis  of  the  value  of  each  additional  step  on  the  road  of  improvement  to  the  farmer.^  .  .  .  It  is  a 
work  which,  like  its  great  predecessor,  the  Book  of  the  Farm,  supplies  an  obvious  want,  and  does  so  to  such  per- 
fection as  to  render  any  other  work  on  the  subject,  for  some  time  to  come,  a  superfluity." — Sussex  AgricaUural 
Express. 


Sulscripiion,  Ttcelve  Shillings  jper  Annum. — Published  Quarterly, 

JOURNAL  OF  AGRICULTURE, 

AND  THE 

TEMSACTIONS  OF  THE  HIGHLAND  Als^D  AGEICULTUEAL 
SOCIETY  OE  SCOTLAND. 

A  few  Complete  Sets  from  the  commencement  of  the  Series  are  for  sale — viz., 
Old  Series,  1828  to  1843,  21  vols.,  cloth,  ^3,  3s. 
New  Series,  1843  to  1855,  10  vols.,  cloth,  £2,  12s.  6d. 
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Preparing  for  PaUication, 

THE  BOOK 
OF  FARM-BUILDINGS: 

THEIR  ARRAXGEMEXT  AND  CONSTRUCTION. 
By  HENRY  STEPHENS,  F.R.S.E. 

Author  of  the  "Book  of  the  Farm," 

ROBERT  SCOTT  BURN,  Engineer. 

In  One  Volume,  Royal  Octavo,  uniform  with  the    Book  of  the  Fann,"  and  the    Book  of  Farm 
Implements  and  Machines."   Illustrated  with  numerous  Plates  and  Engravings. 


The  object  of  this  Work  is  to  indicate,  in  the  most  distinct  manner,  that  ar- 
rangement of  the  Apartments  in  Farm-Steadings  Lest  adapted  for  each  of  the 
methods  of  Farming  practised  in  the  kingdom.  It  mav  surprise  those  unacquainted 
with  Agi'iculture  to  learn  that  there  are  various  modes  of  Farming.  There  are  not 
fewer  than  Five  distinct  systems  of  Farming  pursued  in  this  coimtrv.  In  view, 
then,  of  this  variety  in  modes  of  practice,  it  will  be  obvious  that  no  single  arrange- 
ment, however  apparently  complete  and  weU  conceived,  can  meet  the  requirements 
of  ail  circumstances  of  practice,  or  be  calculated  to  secure  the  strictest  economy  of 
labour.  As  the  manufactures  of  wool,  cotton,  silk,  or  flax,  require  arrangements  of 
premises  suited  to  the  peculiarities  of  the  material  to  be  operated  upon,  so,  in  like 
manner,  do  the  peculiarities  of  "  dairy,"  "  pastoral,"  or  of  "  mixed  "  husbandry, 
demand  arrangements  calculated  to  aid  their  practice.  A  very  slight  consideration 
indeed  of  this  subject  will  suffice  to  show  that  the  accommodation  required  on  a 
farm  solely  devoted  to  the  rearing  of  live-stock,  should  not  be  the  same  as  that 
required  for  one  which  is  cultivated  entirely  for  the  raising  of  com. 

But  although  the  arrangement  of  the  Apartments  of  Steadings  should  vary  in 
accordance  with  the  kind  of  Farming,  yet  every  arrangement  suited  to  the  various 
modes  of  Farming  may  be  founded  upon  such  a  general  principle  as  shall  insure 
the  greatest  convenience  and  economy  in  the  use  of  each  arrangement. 

The  Authors  are  quite  aware  of  the  difficult  task  they  have  undertaken  in  order 
to  attain  the  important  object  they  have  thus  enunciated  ;  but,  nevertheless,  they 
flatter  themselves  that  the  object  has  been  attained  in  this  Work,  and  that  for  the 
first  time  by  auy  writer  who  has  hitherto  attempted  to  illustrate  Farm-Buildings. 

Without  pledging  themselves  to  any  specific  amount  of  matter,  the  Authors  may 
be  permitted  the  statement  that,  in  addition  to  Plans  expressly  prepared  to  working 
scale,  to  elucidate  the  "  Principle  "  of  arrangement  of  Steadings  suited  to  all  varie- 
ties of  Farming,  and  to  ample  working  details  of  construction  and  fittings  of  apart- 
ments, it  is  proposed  to  give  such  Plans  of  Farm-Houses,  and  of  Bailifi"s  and 
Labourers'  Cottages,  as  shall  exhibit  details  of  convenient  arrangements  and  fit- 
tings. The  construction  of  Bridges,  Embankments,  Culverts,  Dams,  &c. — those 
''outlying  buildings"  of  the  Farm — will  also  receive  due  attention.  It  is  thus 
the  aim  of  the  Authors  to  make  the  Work  a  trustworthy  and  practically  useful 
authority  in  all  matters  connected  with  the  Buildings  of  the  Fann. 


In  Small  Octavo,  price  5s. 

THE   LARCH   DISEASE,   AXD  THE  PRESEOT 

CONDITION  OF  THE  LARCH  PLANTATIONS  IN  GREAT  BRITAIN.  By 
CHARLES  MINTOSH,  Author  of  the  "Book  of  the  Garden,"  &c 
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FARM  ACCOUNTS. 


In  royal  ?>vo,  hound  in  cloth,  price  2s.  6d., 

A  PKACTICAL  SYSTEM  OF  FARM  BOOK-KEEPING; 

BEING  THAT  RECOMMENDED  IN  "  THE  BOOK  OF  THE  FARM," 
BY  HENRY  STEPHENS,  F.R.S.E.  : 
ALSO, 

SEVEX  FOLIO  ACCOUNT-BOOKS,  constructed  in  accordance  with  the  system,  Printed  and 
Killed  throughout,  and  bound  in  separate  Volumes  ;  the  whole  being  specially  adapted  for 
keeping,  by  an  easy  and  accurate  method,  an  account  of  all  the  Transactions  of  the  Farm. 

THE  ACCOUNT-BOOKS  CONSIST  OP- 

I.  CASH -BOOK  — Ruled  with  double  money- 
colums  for  Dr.  ami  Cr.,  showing  the  Cash  received 
for  produce  sdd  off  the  Farm,  the  money  paid  on 
account  of  the  Farm  ;  and  all  general  Cash  and  Bank- 
ing transactions.    Price  2s.  6d. 


II.  LEDG-ER — Ruled  with  single  money-columns. 
Dr.  and  Cr.  on  separate  pages,  containing  Accounts 
with  every  Person  or  Company  having  transactions 
with  the  Farm.    Price  5s 

III.  FARM  ACCOUNT— Contains  the  Cash  re- 
ceived for  all  the  Produce  sold  off  tlie  Farm,  and  the 
Cash  paid  for  all  the  commodities  required  for  the 
Farm,  and  these  alone.  Thus  the  JJalance  between 
the  Dr.  and  Cr.  sides  of  the  Farm  Account,  at  the 
end  of  the  Agricultural  Year,  shows  whether  the 
f  '.rm  has  returned  or  consumed  the  largest  amount  of 
Cash.    Price  2s.  6d. 

IV.  CORN  ACCOUNT— Comprises  all  accounts 
and  statements  connected  with — 1.  Wheat ;  2.  Bar- 
ley;  3.  Oats;  4.  Straw;  5.  Potatoes;  6.  Turnips, 
Maugold-Wurzel,  Carrots  and  Parsnips.  These  ac- 
couuts  show  all  the  particulars  connected  with  the 
dififerent  species  of  produce — the  time  when  grain  is 
thrashed— tiie  parties  to  whom  it  has  been  sold — the 
uses  which  have  been  made  of  it  on  the  Farm— the 


Balance  of  Grain  on  hand  at  any  time  in  the  Corn- 
barn  and  Granary— the  weight  of  the  Grain,  and  the 
prices  obtained  for  it.    Price  3s.  6d. 

V.  LIVE-STOCK  ACCOUNT— Consists  of  Ac- 
counts relating  to— 1.  Cattle  ;  2.  Sheep  ;  3.  Pigs  ;  4. 
Horses ;  .showing  the  particulars  of  every  species  of 
Live-Stock,  the  disposal  of  them,  the  cash  paid  and 
the  prices  obtained  for  them,  and  the  numbers  on 
band  at  dififerent  periods.    Price  3s. 

VI.  LABOUR  ACCOUNT- BOOK— Contains, 
1.  Labour  Journal ;  2.  Labour  Account, —the  former 
for  showing  the  Labourers'  names,  the  days  of  the 
week  on  which  they  have  been  employed,  and  a 
i-egister  of  the  number  of  work-days  in  each  week; 
the  latter  forming  a  summary  of  the  amount  of  all 
the  manual  labour  executed  on  the  Farm  in  the 
course  of  a-year,  including  the  Harvest  E.xpenses. 
Price  3s 

VII.  '  FIELD- WORKERS'  ACCOUNT  -  This 
is  a  simple  form  of  keeping  the  Labour-Account,  en- 
abling the  total  number  of  Days  in  which  work  has 
been  done  for  half  a  year  to  be  summed  up  and  cal- 
culated at  the  rate  of  wages  per  day,  when  the  gross 
amount  of  the  half-year's  earnings  is  brought  out  dis- 
tinctly.  Price  2s.  6d. 


The  Account-Books  are  sold  separately,  the  coraplete  Set,  in  Eight  Vohimes,  sells  at  2is.  6d. 

LABOUR  ACCOUNT  OF  THE  ESTATE. 

This  form  of  Labour  Account  is  specially  constructed  for  the  use  of  Country  Gentlemen,  whether  residing  at 
home  or  abroad,  who  require  returns  to  be  made  to  them  of  the  species  of  work  which  daily  engages  the  time  of 
their  labourers  in  whatever  capacity,  and  whether  male  or  female  ;  that  is,  besides  Labourers  and  Field- 
Workers,  the  form  is  as  well  adapted  to  Gardeners,  Foresters,  Hedgers,  Road-makers,  Quarriers,  Miners,  Game- 
keepers, and  Dairymaids.    Price  2s.  6d. 

"  We  have  no  hesitation  in  saying,  that  of  the  many  systems  of  keeping  farm-accounts  which  are  in  vogue, 
there  is  not  one  which  will  bear  comparison  with  that  ju.st  issued  by  Messrs  Blackwood,  according  to  the  recom- 
mendations of  Mr  Stephens,  in  his  invaluable  •  Book  of  the  Farm.'  The  great  characteristic  of  this  system  is 
its  simplicity.  When  once  the  details  are  mastered,  which  it  will  take  very  little  trouble  to  accomplish,  it  will 
be  prized  as  the  clearest  method  to  show  the  profit  and  loss  of  business,  and  to  prove  how  the  soundest  and 
surest  calculations  can  be  ai  rived  at.  We  earnestly  recommend  a  trial  of  the  entire  series  of  Books— they  must 
be  used  as  a  whole  to  be  thoroughly  profitable  ;  for  we  are  convinced  the  verdict  of  our  agricultural  friends  who 
make  such  a  trial  will  speedily  accord  with  our  own — that  they  owe  a  deep  debt  of  gratitude  both  to  Mr  Stephens 
and  Messrs  Blackwood  for  providing  a  method  so  complete  and  satisfactory  to  their  hands." — Bell's  3Iessenger. , 


ANNUAL  PUBI.ICATION. 

Foolscap  Octavo,  jrrice  5s. 

THE  YEAE-BOOK  OF  AGEICULTUEAL  FACTS 

FOR  1860, 
Edited  by  ROBERT  SCOTT  BURN. 

"  Next  to  keeping  full  and  complete  accounts,  nothing  is  more  useful  to  the  farmer  than  to  have  an  accurate 
record  of  facts  and  dates." — Economist. 

The  object  of  the  present  work  is  to  secure  for  the  most  useful  of  the  "Facts  "  scattered 
through  the  pages  of  the  numerous  ]\Iagazines  and  JourDals — Home  and  Foreign — -which 
are  devoted  exclusively  or  partially  to  the  dissemination  of  information  connected  with  the 
various  branches  of  agriculture,  a  permanent  and  easily  accessible  record.  It  embraces, 
moreover,  the  most  striking  of  the  "Facts"  promulgated  at  the  meetings  of  Farmers' 
Clubs,  Agricultural  Societies,  &c.  &c.  ;  and  which,  even  when  made  public  through  the 
Agricidtural  Joiu-nals,  are  apt  to  be  lost  sight  of,  or  cannot  be  conveniently  and  readily 
referred  to,  among  the  mass  of  other  matter  which  these  journals  comj^rise. 

Copies  of  the  Volume  for  1859  may  still  le  had,  price  os. 
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Dedicated  by  permission  to  Her  Majesty. 


In  Tvjo  large  Volumes  Royal  Octavo,  embellished  with  1 350  Engravings^ 

THE  BOOK  OF  THE  GAUDEN. 

By  CHAELES  M'INTOSH, 

Formerly  Curator  of  the  Royal  Gardens  of  his  Majesty  the  King  of  the  Belgians,  and  lately  of  those  of 
his  Grace  the  Duke  of  Buccleucli,  at  Dalkeith  Palace. 
The  Toliimes  are  sold  separately— viz. 
Vol.  I. — On  the  Formation  of  Gardens  and  Construction  of  Garden  Edifices. 

776  pages,  aud  1073  Engi-avings.    £2,  10s. 
Vol.  II.— Practical  Gardening.   868  pages,  and  279  Engravings.  £1,  17s.  6d. 

Works  on  Gardening  have  long  been  abundant,  and  the  popuharity  of  many  of 
them  has  attested  the  general  interest  taken  in  this  art,  and  the  value  of  books  as 
guides  and  instructors  in  it.  None,  perhaps,  has  enjoyed  a  wider  or  firmer  repu- 
tation than  the  Practical  Gardening  of  Mr  M'Intosh,  which  was  for  many  years 
recognised  as  the  completest,  most  systematic,  and  most  practical  extant  treatise  on 
the  art.  A  quarter  of  a  century,  however,  has  now  elapsed  since  that  work  last 
received  the  revisions  of  the  author  ;  and  in  that  time  gardening,  as  a  practical  art, 
has  undergone  such  advances  and  improvements,  that  a  treatise,  which  might  be 
most  valuable  in  1830,  has  ceased  to  be  so  in  1855.  The  Book  of  the  Garden  was 
accordingly  resolved  on,  not  merely  to  supersede  the  author's  former,  and  now  com- 
paratively obsolete  work,  but  designed  to  form  for  its  art  a  text-book  as  full  and 
complete  as  the  Book  of  the  Farm  was  for  agriculture.  The  reception  which  the 
work  has  experienced  from  the  press  and  the  public  has  been  more  than  sufficient 
to  attest  both  the  need  of  such  a  complete  and  systematic  treatise  on  gardening  in 
all  its  departments,  and  the  degree  to  which  Mr  M'Intosh  has  filled  up  an  existing 
blank. 

The  work  is  divided  into  two  great  sections,  each  occupying  a  volume — ^the  first 
comprising  the  formation,  arrangement,  and  laying  out  of  gardens,  and  the  con- 
struction of  garden  buildings  ;  the  second  treating  of  the  theory  and  practice  of 
horticulture. 


CONTENTS  OF  THE   FIRST  VOLUME. 

INTRODUCTION. — Gardening  as  an  Art  or  Design  and  TastE;,  considered  as  regards 
ITS  Origin,  Progress,  and  Present  State. 

CHAPTER  I.— The  Formation  and  Arrangement  of  Culinary  and  Fruit  Gardens  in 
General.— 5fc<io/i  1.  Plan  ;  2.  Extent ;  3.  Form  ;  4.  Supply  of  Water  ;  5.  Situation  ;  6.  Soil  ; 
7.  Fruit-Tree  Borders ;  8.  Principal  Entrance ;  9.  Shelter ;  iO.  Style. 

CHAPTER  II.— Garden  Walls.— >Sert<'oyi  1.  Aspect  of  Wails;  2.  Foundations  of  Walls  ;  3. 
"Materials  for  Garden  Walls  ;  4.  Copings  for  Garden  Walls  ;  5.  Trellised  Garden  Walls  ;  6.  Height 
of  Garden  Walls  ;  7.  Arranging  Walls  to  suit  various  situations  ;  8.  Colour  of  Garden  Walls  ;  9. 
Construction  of  Garden  Walls. 

CHAPTER  III. — Hothouse  Building — Section  1.  General  Principles  ;  2.  Angle  of  Elevation. 

CHAPTER  IV. — Heating  as  applied  to  Horticultural  Erections.— Serf/on  1.  Preliminary 
Remarks  ;  2.  Heating  by  Flues  ;  3.  Heating  by  Hot-Water  Pipes  ;  4.  The  Tank  Mode  of  Heat- 
ing ;  5.  Heating  by  Hot-Air  Stoves  ;  6.  Heating  by  Steam  ;  7.  Boilers  and  Pipes  ;  8.  Hothouse 
Furnaces  ;  9.  Cause  of  Circulation  of  Hot  Water. 

CHAPTER  v.— Ventilation. 

CHAPTER  VI.— Fruit-Houses. —AS'^cf/o?^  1.  Vineries;  2.  Pineries;  3.  Peach-Houses;  4. 
Cherry,  Fig,  Plum,  and  Apricot  Houses  ;  5.  Tropical  Fruit-House. 

CHAPTER  VII.— Plant-Houses. — Section  1.  Conservatories  ;  2.  Greenhouses;  3.  Orangeries; 
4.  Heath-Houses  ;  5.  Orchid-Houses;  6.  Aquarium;  7.  Window  Gardening. 

CHAPTER  VIIL— Pits  and  Frames.— /SV/'to^i  1.  Pits  and  Frames  Heated  by  Fermentation  ; 
2.  Pits  Heated  by  Smoke-Flues,  Tanks,  Hot- Water  Pipes,  and  Steam  ;  3.  Cucumber  and  Melon 
Houses  ;  4.  Mushroom-Houses  ;  5.  Conservative  Pits. 

CHAPTER  IX.— Miscellaneous  Garden  Structures.— ^cr<iO?i  1.  Gardeners'  Houses ;  2. 
The  Fruit-Room  ;  3.  Ice-Houses  ;  5.  Tanks  aud  Cisterns ;  5.  Apiaries. 

CHAPTER  X.— Details  of  Construction. ~*S'edto?i  1.  Glass  and  Glazing;  2.  Lights  or 
Sashes  ;  3.  Rafters  and  Astragals  ;  4.  Wall-Plates  ;  5.  Covering  the  Roofs  of  Glass  Houses  and 
Pits,  for  the  exclusion  of  cold  or  the  retention  of  heat ;  6.  Espalier  Railings ;  7.  Footpaths ;  8. 
Painting;  9.  Cements;  10.  On  the  Preservation  of  Timber  used  in  Hothouse-Buildiug ;  11.  On 
the  Durabihty  of  Materials, 

[Continued. 
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THE  BOOK  OP  THE  GARDEN- Continued. 

CHAPTER  XT.— Laying  out  Flower-Gardkns. — Section  1.  Preliminary  Remarks  on  the 
Classification  of  Styles  ;  2.  Situation  of  the  Flower-Garden  ;  3.  Flower-Garden  Fences  ;  4.  Plant- 
ing with  a  view  to  produce  Effect ;  5.  The  Arboretum ;  6".  The  Pinetum  ;  7.  Edgings ;  8.  The 
Reserve  Flower-Garden  ;  9.  Disposal  of  the  Ground  ;  10.  Harmony  of  Colours. 

CHAPTER  XIL — Geometrical  Flower-Garden,— *Scci!io?i  1.  Their  General  Arrangement, 
&c.  ;  2.  Fountains  ;  2.  Vases  and  Urns,  Dials  and  IMural  Decorations  ;  4.  Statues  ;  5,  Seats ;  6. 
Temples  and  Arbours  ;  7.  Mausoleums,  Cenotaphs,  or  Sepulchral  Structures. 

CHAPTER  XlfL— Gardenesque  Style  of  Flower-Garden.— *S'cc7^■o?i  1.  Their  General 
Arrangement  ;  2.  Fountains  and  Vases  ;  3.  Basketwork  ;  4.  Bridges  ;  5.  Trelliswork,  Gates, 
Fences,  and  Tree-Guards ;  6.  Moss-Houses,  Seats,  and  Resting-places. 

CHAPTER  XIV.— Picturesque  Style  of  Flower-Gardens.— *.S^cc!!io?i  1.  Their  General 
Arrangement ;  2.  Rockwork ;  3.  Hermitages,  Arbours,  Moss-Houses,  and  Seats  ;  4.  Ridges ;  5. 
Rills,  Rivulets,  and  Cascades  ;  6.  Rustic  Fences. 

CHAPTER  XV.— Practical  Diagrams  Explanatory  of  the  Rules  for  Levying  out 
Gardens,  more  particularly  for  Forming  Curved  Lines. 

CHAPTER  XVL— Town  and  small  Suburban  Gardens. 

APPENDIX. 

INDEX. 

IIiIiUSTRATIONS. 

33  COPPER-PLATE  ENGRAVINGS  by  W.  and  A.  K.  JOHNSTON. 
1040  ENGRAVINGS  on  WOOD  by  BRANSTON. 

This  Volume  may  be  had  separatelj',  hf.  bd.,  price  £2, 10s. 


CONTENTS  OF  THE  SECOND  VOLUME. 

THE  CULINARY  OR  KITCHEN  GARDEN. 
THE  HARDY  FRUIT-GARDEN. 

THE  FLOWER-GARDEN  :— Chapter  I.  Plant-Houses,  Pits,  and  Walls 

Chapter  II.  Open  Flower-Garden. 
SELECT  LIST  OF  VEGETABLES  AND  FRUITS. 
SELECT  LIST  OF  PLANTS. 
GLOSSARY  OF  TERMS. 

280  ENGRAVINGS  ON  WOOD. 
This  Volume  may  be  had  separately,  hf.  bd.,  price  £1,  17s.  6d. 


"  We  must  congratulate  both  editor  and  publishers  on  the  completion  of  this  work,  which,  whether  consi- 
dered ill  reference  to  the  information  it  conveys  on  the  theory  and  practice  of  horticulture,  its  numerous  illustra- 
tions in  tlie  first  style  of  art,  and  beautiful  type,  is  every  way  worthy  of  the  character  of  all  concerned  in  its  pub- 
lication. The  scientific  knowledge  and  great  experience  of  the  editor  in  all  that  pertains  to  horticulture,  not 
only  as  regards  cultivation,  but  as  a  landscape-gardener  and  garden  architect,  has  enabled  him  to  produce  a 
work  which  brings  all  that  is  known  of  the  various  subjects  treated  of  down  to  the  present  time  ;  while  the 
manner  in  which  the  work  is  illustrated  merits  our  highest  approval,  as  most  successful  specimens  of  engraving. 
.    .    ,    .    On  the  practical  details  of  culture,  the  editor  gives,  in  addition  to  his  own  opinion,  the  pith  of  what 

others  have  wTitten  on  the  subject  We  hope  to  notice  this  book  again.    In  the  mean  time,  we 

strongly  recommend  the  '  Book  of  the  Garden.'  To  gardeners,  in  every  way  it  will  be  indispensable,  and  not 
less  so  to  country  gentlemen,  architects,  and  surveyors,  who  will  find  it  the  best  authority  on  the  subject  they  can 
refer  to."— TAe  Florist. 


TEXT-BOOKS  on  GEOLOGY,  by  DAVID  PAGE,  F.G.S. 


I. 

Foi'/i'th  Edition,  price  Is.  6d., 

rNTRODUCTORY.  TEXT -BOOK  OF  GEOLOGY. 

With  Engravings  on  Wood,  and  Glossarial  Index. 
II. 

Second  Edition,  revised  and  enlarged,  p^'ice  6s., 

ADVANCED  TEXT-BOOK  OF  GEOLOGY, 

DESCRIPTIVE  AND  INDUSTRIAL. 
With  Engravings  on  Wood,  and  Glossary  of  Scientific  Terms. 
III. 

In  Crown  Octavo,  price  Qs., 

HANDBOOK  OF  GEOLOGICAL  TERMS  AND  GEOLOGY, 
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In  foolscap  8fO,  price  4^,  6<7., 

TESTER  DEEP  LAXD-CULTIEE ; 

BEIKG  A  DETAILED  ACCOUlTr  OF  THE  METHOD  OF  CXTLTIVATIOK  WHICH  HAS  BEEN  SUCCESSFrLLY  PRACTISED 
FOR  SEVERAL  YEARS  BY  THE  MARQUESS  OF  TWEEDDALE  AT  YESTEB. 

By  HENRY  STEPHENS,  F.R.S.E., 

Author  of  the  "  Book  of  the  Farm." 

The  characteristic  of  the  new  system — for  it  may  be  well  so  named,  different  as  it 
is  from  any  now  in  use — is  the  complete  pulverisation  of  the  subsoil,  and  its  mix- 
ture with  the  upper  soil,  the  treatment  being  of  a  very  substantial  and  permanent 
nature.    The  work  is  divided  into  the  following  sections  : — 

(1.)  The  physical  geography  and  climate  of  the  Tester  Farms.  From  the  details  here  given  on  these  points,  it 
will  be  seen  that  the  great  results  obtained  were  not  those  induced  by  the  propitious  nature  of  the  soils  treated, 
but,  from  the  fact  that  the  fields  operated  upon  were,  on  the  contrary,  by  no  means  promising  subjects  for  the 
expenditure  of  capital,  the  best  evidence  is  obtained  of  the  excellence  of  the  principle  upon  which  the  improve- 
ments were  founded.  (2.)  Thorough -draining  the  soils  and  subsoils.  (3.)  Deep-plonghingthe  soils  and  subsoils. 
(4.)  Subsoil  trench-ploughing.  (5.)  The  ye>ter  Plough.  (6.)  Swing-trees  for  three  and  four  horses.  The  last 
four  sections  comprise  descriptions  of  the  peculiarities  of  construction  of  the  ploughs  used,  and  the  metliod  of 
working  them.  (7.)  The  physical  benefits  derived  from  the  thorough-draining  and  subsoil  trench-pioughing.  (8.) 
The  economical  benefits.  (9.)  The  system  of  firming  now  adopted  at  Tester  Farm.  (10)  Results  of  the  system, 
(11  )  The  working  strength  of  Tester  Farm.  (12.)  The  concluding  chapter  gives  a  detail  of  the  advantages  de- 
rivable from  the  thorough  pulverisation  of  the  subsoil,  the  whole  of  which  abounds  in  suggestions  of  great  value  to 
the  practical  man. 


In  2  vols.  8vo,  with  Atlas  in  folio,  price  ZOs.    Second  Edition, 

ITALIAN  IRRIGATIOX: 

A   REPORT    OX    THE   AGRICULTURAL   CANALS   OF   PIEDilOXT   AXD  LOMBARDT, 
ADDRESSED  TO  THE  HOX.  THE  DIRECTORS  OF  THE  EAST  INDIA  COMPAXT  ; 

WITH  AN  APPENDIX, 

C0>'IAI>*I>'G  A  SKETCH  OF  THE  IRRIGATION  SYSTEM  OF  NORTHERN  AND  CENTRAL  INDIA. 

By  Lient.-Col,  R.  BAIRD  SMITH,  F.G.S. 

Captain,  Bengal  Engineers. 

While  "  IiTigation  works,"  varying  widely  in  chai^acter  and  importance,  have 
been  carried  out  in  this  country,  and  attention  directed  to  their  details,  through 
the  medium  either  of  special  works  or  periodical  publications,  information  has  been 
scarcely  obtainable,  except  in  small  measure,  and  through  the  medium  of  isolated 
and  rarely  met  with  reports,  of  the  nature,  extent,  and  details  of  the  sy.st.em 
adopted  in  Italy,  "  the  classic  land  of  iiTigation,"  where  its  influence  has  tended, 
even  from  the  earliest  period  of  history,  to  make  her  plains  the  richest  on  the  face 
of  the  earth.  And  yet  when  we  consider  that  the  machinery  of  this  grand  system 
for  the  distribution  of  water,  in  order  to  the  cultivation  of  the  land,  over  which  it 
is  made  to  spread  in  fertilising  streams,  is  "  considered  by  most  observers  to  come 
nearest  to  the  type  of  theoretical  perfection,"  some  idea  of  the  value  of  a  work 
may  be  obtained  which  would  show,  in  a  clear,  explicit,  and  practical  manner, 
the  various  relations  of  the  system,  the  details  of  its  works,  and  the  practical 
operation  of  its  mechanism.  These  and  many  other  details,  interesting  in  a  histo- 
rical and  social  point  of  view,  it  is  the  object  of  the  present  work  to  lay  before  the 
reader.  In  addition  to  the  letterpress,  which  fully  exhausts  the  theory  and  the 
practice  on  which  this  the  most  extensive  as  well  as  the  most  efficient  system  in  the 
world  is  founded  and  carried  out,  the  work  is  enriched  by  a  large  folio  Atlas 
of  Plates,  abounding  in  hints  and  suggestions  on  various  points  of  constructive 
detail 
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A  New  Edition,  Illustrated  with  mimerous  Engravings,  \s., 

A  CATECHISM 

OF 

PRACTICAL  AGHICULTURE. 

By  HENRY  STEPHENS,  F.E.S.E. 

Author  of  the  "  Book  of  the  Farm." 

For  those  destined  to  act  as  principals  on  the  farm,  instruction  is  provided  by  the  profusion  of  Treatises  on  the 
various  brandies  of  the  subject,  by  Agricultural  Colleges  and  Lectureships,  and  pre-eminently  by  their  entering 
as  practical  pupils  with  men  of  mature  experience  and  skill  ;  but  fur  the  far  larger  numbers  destined  to  subordi- 
nate employments,  no  such  means,  and,  indeed,  no  means  of  any  kind,  have  been  available.  They  entered  on 
their  occupation  entirely  unprepared  for  it,  and  were  destined  to  acquire  the  knowledge  and  skill  requisite  wholly 
empirically,  behind  the  plough  or  in  the  field.  That  through  such  a  training  multitudes  have  come  thoroughly  to 
understand  and  ably  to  fulfil  their  duties,  admits  of  no  dispute  ;  had  it  been  otherwise,  our  agriculture  could 
never  have  been  what  it  is.  But  still  it  is  hardly  questionable  but  that  this  knowledge  and  ability  might  have 
been  earlier,  more  easily,  and  more  generally  attained,  had  these  workers  in  our  fields  entered  on  their  task 
in  some  degree  informed,  by  preliminary  elementary  instruction,  as  to  what  was  expected  of  them. 

The  favourable  reception  given  to  Professor  Johnston's  "  Catechism  of  As^ricultural  Chemistry  and  Geology," 
suggested  to  the  Publishers  the  propriety  of  a  similar  work  on  Practical  Agriculture.  In  intrusting  the  carrying 
out  this  idea  to  the  Author  of  the  "  Book  of  the  Farm,"  they  knew  they  were  securing  for  the  "Work  devised  the 
fullest  possible  knowledge  of  the  subject,  sound  judgment  as  to  the  wants  of  the  class  for  whom  he  was  specially 
writing,  and  orderly  and  methodical  arrangement,  and  the  utmost  clearness  and  simplicity  of  style,  in  filling  up 
the  details.  The  method  he  has  adopted  is  the  same  as  that  on  which  public  approval  has  been  so  decisively 
stamped  as  followed  in  the  "  Book  of  the  Farm  " — the  describing  the  various  operations  of  the  Farm  in  the 
order  in  which  they  are  in  the  successive  seasons  actually  performed  upon  it.  And  in  following  out  the  details, 
he  has  proceeded  on  the  principle  which  all  teachers  of  mixed  classes  know  to  be  the  only  safe  one— the  assuming 
nothing  whatever  to  be  known  beforehand  of  the  processes  described.  The  utmost  simplicity  and  clearness  have 
thus,  it  is  hoped,  been  secured  ;  and  as  a  still  further  aid  to  full  comprehension  of  every  operation,  woodcuts 
and  diagrams  have  been  profusely  employed  wherever  they  could  be  of  any  possible  service. 


Third  Edition,  ^vo,  jr/'ice  5s., 

A  MANUAL  OF  PRACTICAL  DPAINIXG. 

By  HENRY  STEPHENS,  F.R.S.E. 

Author  of  "  The  Book  of  the  Farm," 

The  subject  is  divided  into  the  following  sections  : — 

(1.)  The  symptoms  exhibited  by  land  requiring  di-ainage.  (2.)  The  different  methods  of  draining — shallow 
draining,  with  its  varieties — deep  draining— thorough  draining.  (3.)  Draining  by  open  ditches.  (4.)  Sheep 
drains  in  hill  pastures.  (5.)  Drains  for  ground  for  forest  trees.  (6.)  Ancient  shallow  covered  drains.  (7.)  Iso- 
lated hollows  and  running  sands.  (8.)  Bog  drains.  (9.)  Elkington's  method.  (10.)  Determination  of  the 
minimum  depth  of  drains.  (11.)  Open  ducts  for  drains— stone — tile  ducts — necessity  for  soles  for  ducts.  (12.) 
Estimate  of  the  quantity  of  water  to  be  conveyed  by  ducts.  (13.)  Draining  of  fields  in  succession.  (14.)  Period 
of  the  rotation  at  which  drains  should  be  executed.  (15.)  Position  of  main  drains.  (16.)  Ditto  in  reference  to 
surface.  (17.)  Ditto  of  small  drains  in  reference  to  inclination  of  surface.  (18.)  Particulars  determining  depth. 
(19.)  Ditto  distances  between  drains.  (20.)  Contracts  for  cutting.  (22.)  Rules  for  filling  drains  with  stones. 
(23.)  Drains  with  soles  and  tiles.  (24.)  Laying  of  ditto.  (25.)  Pipe-drains.  (26.)  Laying  of  ditto.  (27.)  Tile  and 
stone  drains.  (28.)  Outlets  and  levels.  (29.)  Returning  the  soil  into  the  drains.  (30.)  Conducting  draining 
operations.  (31.)  Ground  plan  of  a  thorough-dried  field.  (32.)  Physical  benefits  derivable  from  draining.  (33.) 
Pecuniary  profits.  (34.)  Co^t  of  draining  by  different  methods.  (35.)  Draining  railway  cuttings.  (36.)  Flat 
stone  drains.  (37.)  Peat  tCe  ditto.  (38.)  Plug  ditto.  (39.)  Sod.  (40.)  Mole.  (41.)  Larch  tube.  (42.)  Brush- 
wood. (43.)  Brick  drain.  (44.)  Drain  ploughs.  (45.)  Drain-tile  machines.  (46.)  Macl  lines  for  preparing 
clay.  (47.)  Inquiry  as  to  whether  landlords  ought  to  undertake  any  or  what  part  of  the  expense  of  draining. 
(48.)  Theory  of  draining.  (49.)  Durability  of  drains.  (50.)  Trenching  rough  ground  preparatory  to,  and  conse- 
quent upon,  drainage. 


Li  Demy  QuaHo,  with  Engravings,  lOs.  M., 

ELKINGTON'S  SYSTEM  OF  DRAINING. 

Edited  by  J.  JOHNSTONE. 
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A  new  Edition,  icith  the  Author''s  last  Additions  and  Corrections,  Sro,  price  2\s., 

THE  PLANTER'S  GUIDE. 

By  SIR  HENRY  STEUART,  Bart,  of  Allanton. 

TO  WHICH  IS  PREFIXED  A  BIOGRAPHICAL  SKETCH  OF  THE  AUTHOR,  A^'D  AN 
EXGRAVIXG  FROM  A  PORTRAIT  BY  RAEBURX. 

Xo  point  iu  ai'boriculture  has  been  more  keenly  contested  than  the  possibility  of 
transplanting  trees  of  considerable  size.  There  can  be  no  doubt  that  this,  if  prac- 
ticable, would  be  of  gi-eat  advantage,  as  respects  both  shelter  and  ornament,  around 
newly-erected  country  or  suburban  residences  ;  and  accordingly  every  possible 
means  have  been  tried  to  secure  such  removals  with  safety  and  economy.  What 
was  in  this  way  accomplished  by  Sir  H.  Steuart,  at  his  residence  at  Allanton, 
excited  so  much  interest  and  admiration,  that  an  account  of  the  methods  employed 
seemed  imperatively  called  for  ;  and  with  this  the  author  combined  a  statement  of 
his  views  as  to  the  beneficial  and  ornamental  disposal  of  wood,  and  the  general 
management  of  forest  trees.  Though  many  years  have  since  elapsed,  and  many 
improvements  on  mere  machinery  of  removal  have  been  made,  it  is  still  admitted 
by  practical  men  that  the  principles  of  Sir  H.  Steuail's  method  are  the  only  ones 
on  which  such  transj^lantations  can  be  safely  effected,  and  that  on  the  full  carrying 
out  of  these  rests  our  only  hope  of  accomplishing  an  object  of  gTeat  interest  to 
landed  proprietors  in  particular. 

In  addition  to  a  large  variety  of  interesting  and  valuable  notes  and  illustrations 
on  various  points  of  interest,  the  following  are  the  principal  sections  of  this  work  : — 
The  art  of  giving  immediate  effect  to  wood — history  of  the  art  of  arboriculture ; 
new  theory — its  development — prepai\ation  of  the  soil  for  open  and  close  plantation 
— preparation  of  the  trees  for  removal — taking  up  and  transportation  of  trees — 
with  description  of  the  machines  useful  in  this  department — planting  of  the  trees 
in  the  new  situations — treatment  of  trees  subsequent  to  removal — expense  of  the 
operations — of  the  principal  forest  trees,  oak,  ash,  &c.  &c.  The  work  is  illustrated 
<by  six  engravings  and  a  portrait  of  the  author. 


In  Syo,  price  12s., 

THE  ELEAL  ECONOMY  OF  ENGLAND, 
SCOTLAND,  AND  IRELAND. 

By  LEONCE  BE  LAVERGNE. 

Translated  from  the  French.    "With  Xotes  by  a  Scottish  Farmer. 

To  those  who  are  desu-ous  of  gaining  a  knowledge  of  the  rural  economy  of  Great 
Britain,  no  better  guide  could  be  presented  than  the  present  work.  It  is  not  only 
political,  but  it  is  interesting  ;  it  deals  in  a  manner  as  singularly  concise  as  it  is 
fascinating  and  effective  in  style,  with  subjects  valuable  alike  to  the  practical 
economist,  the  agriculturist,  and  the  general  reader. 

The  following  is  a  brief  outline  of  the  points  taken  up  and  illustrated.  These, 
however,  afford  but  little  evidence  of  the  philosophical  as  well  as  interesting  and 
practical  style  of  the  work  : — 

(1.)  Soil  and  climate.  (2.)  Sheep.  (3.)  Cattle.  (4.)  The  crops.  (5.)  The  gross  produce.  (6.)  Rents,  profits, 
and  wages.  (7.)  Constitution  of  property.  (8.)  Constitution  of  farming.  (9.)  Country  life.  (10.)  Political 
institutions.  (11.)  Markets.  (12.)  The  custoras' reform.  (1:5.)  High  farming.  (U.)  The  Southern— (15.)  The 
Eastern— <16.)  Western— (17.)  Midland,  and— (IS.)  The  Northern  Counties.  (19.)  Wales  and  the  Islands. 
(20.)  Scotland.  (21.)  The  Lowlands.  (22.)  The  Highlands.  (23.)  Ireland.  (24.)  SUte  of  Wexford.  (2.5.)  The 
Famine  and  Exodus. 
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Third  Edition,  much  enlarged,  in  Royal  Octavo,  with  Engravings,  price  30^., 

THE  FORESTER: 

A  PRACTICAL  TREATISE  ON  THE  PLANTING,  REARING,  AND  GENERAL 
JMANAGEJ^IENT  OF  FOREST  TREES. 

By  JAMES  BROWN, 

Wood-Manager  to  the  Eai  l  of  Seafield,  and  Surveyor  of  Woods. 

With  a  view  to  render  the  book  still  more  worthy  of  continuance  in  public  favour, 
this  edition  has  been  carefully  rewi'itten,  and  many  new  sections  upon  important 
subjects  added,  for  the  purpose  of  making  it  still  better  adapted  as  a  complete 
guide  in  all  forest  operations  ;  in  short,  it  has  been  so  much  enlarged  and  im- 
proved, that  it  may  be  considered  in  every  respect  a  new  book. 

Since  the  appearance  of  the  Second  Edition  in  1851,  the  Author  has  been  very 
extensively  employed,  by  landed  proj^rietors  in  all  parts  of  the  country,  in  surveying 
and  reporting  on  the  present  state  and  futui-e  management  of  plantations,  and  of 
grounds  adapted  for  planting.  His  observations  and  experience  have  thereby  been 
very  much  extended,  inasmuch  as  each  district  usually  presents  some  distinctive 
and  peculiar  features,  arising  from  the  nature  of  the  soil,  aspect,  and  elevation 
above  the  sea  :  and  the  whole  practical  results  from  this  extended  and  varied  field 
of  operations  have  been  embodied  in  the  present  edition  of  "  The  Forester."  In 
it,  as  in  the  former  editions,  the  Author  has  confined  himself  entirely  to  his  own 
experience  in  forest  operations  ;  and  his  aim  has  been  that  of  making  his  work 
jDlainly  and  practically  useful  as  a  forester's  guide. 

The  subject  of  keeping  the  Forest  Accounts  has  also  been  for  the  first  time  taken 
up  in  the  present  edition  ;  and  a  section  has  been  added  containing  a  comjjlete  sys- 
tem of  Forest  Book-keeping,  with  examples  of  all  the  various  Books,  and  full 
explanations  regai'ding  them. 

SYNOPSIS   OF  CONTENTS. 

Importance  of  Woodlands  in  Great  Britain. — The  object  of  planting. — The  value  of  wood  as  a  crop  upon  land. 
— Forestry  as  at  present  understood  and  practised  in  Great  Britain. — Education  necessary  for  foresters. — What 
portions  of  the  country  .should  be  put  under  trees,  and  what  portions  should  not. — Layinsr  out  of  land  for  forests 
^nd  plantations. — Stone  and  lime  walls. — Dry-st  jne  dykes  mtii  lime  on  cope  omy. — Turf  dykes. — Wooden  palings. 
— Wire  fences. — Tiie  pui-pose  and  situation  for  which  eiich  sort  of  fence  is  most  properly  adapted. — Gates. — Pre- 
paring groui.d  for  the  giowmg  of  young  trees. — Drainage. — Laying  off  and  making  of  roads  in  new  plantations. 
— Trees  considered  as  a  profitable  crop  and  as  ornamental  objects  on  landed  property. — Descriptive  character, 
habit,  and  peculiarities  of  the  various  forest  trees. — Season  of  t;,e  yeitr  best  adapted  for  planting  operations. — 
How  to  choose  young  forest  trees  when  buying  tl.em  from  public  nurseries. — Utility  of  proprietors  having  their 
own  home  nurseries. — Management  of  tlie  nursery. — Kinds  of  fore.*t  trees  which  may  be  most  profitably  phmted 
in  any  given  diitrict  of  tlie  country. — Expenses  of  laying  down  laLid  under  plantations. — Game  injurious  to 
young  trees. — Pruning. — Thinning  plantations. — ilariagement  of  hardwooded  plantations  of  considerable  age, 
reared  chiefly  with  a  view  to  ornamental  effect. — ^lar.agement  of  plantations  of  considerable  age,  reared  with  a 
view  to  a  crop  of  timber  only. — Rules  and  regulations  nece.ssarv-  to  be  observed  in  the  cutting  down  and  sehing 
of  trees,  whether  as  thinnings  or  clearings  of  old  timber. — Rearing  and  management  of  plantations  for  a  supply  of 
hop-poles. — Management  of  general  coppice  plantations. — The  stripping  and  drying  of  bark  used  for  tanning. 
— Cause  of  disease  among  larch  plantations. — External  symptoms  of  disease  in  trees,  and  general  causes  of  the 
same, — The  peiiodical  increase  of  timl>er  in  the  different  species  of  forest  trees. — How  to  find  the  value  of  growing 
plantations,  and  of  full-grown  timber  trees. — Method  of  transplanting  large  trees,  and  description  of  machines  for 
performing  that  operation. — Metuod  of  renewing  the  health  of  old  or  decayed  trees. — Kinds  of  plants  best  fitted 
for  underwood,  and  how  they  may  be  planted  in  a  wood  so  as  to  produce  useful  and  ornamental  effect. — Hints  in 
reference  ta  the  felling  of  timber. — The  application  of  water  and  steam  powers  to  tlie  manufacture  of  timber. — 
Ihe  preparing  of  timber  for  better  preservation.— Reporting  on  woodlands.— System  of  book-keeping  adapted  to 
forest  operations. 


In  Octavo,  price  5s., 

YIEW  OF  THE  SALMOX-FISHEEY 
OF  SCOTLAXD. 

"WITH  0B5ERVATI0XS  ON  THE  >*ATURE,  HABITS,  AND  IXSTIXCTS  OF  THE  SALilON,  AND  OX  THE 
LAW  AS  AFFECTLN'G  THE  RIGHTS  OF  PARTIES,  ETC.  ETC. 


By  the  Late  MTJEDO  MACKENZIE,  Esq.  of  Ardross  and  DimdoimelL 
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SLvty-two  highly-finished  Engravings,  medium  Ato,  with  Descriptions,  42*. 

THE  ARCHITECTURE  OF  THE  FARM: 

A  SERIES  OF  DESIG>'S  FOR  FARM-HOUSES,  FARM-STEADINGS,  FACTORS'  HOUSES, 
AND  LABOURERS'  COTTAGES. 

By  JOHN  STARFORTH,  ArcMtect. 

The  work  comprises  a  series  of  sixty-two  plates,  finished  in  the  highest  style  of  art, 
all  the  drawings  and  designs  being  carefully  prepared  by  the  Author.  Eight  designs 
for  labourers'  cottages,  of  different  styles  and  accommodation,  with  two  plates  of 
working  details,  are  given,  taking  up  17  plates.  The  next  two  are  occupied  by  a 
design  for  a  farm  bailiff^'s  house  ;  these  being  followed  by  a  series  of  four  designs 
for  different  classes  of  farm-houses  in  plates  18  to  35  inclusive.  Plates  36  to  38 
take  up  a  design  for  a  factor's  house,  while  39  to  44  illustrate  the  an^angements 
and  decorations  of  a  house  adapted  for  a  proprietor  farming  his  own  estate.  These 
comprise  the  first  division  of  the  work  ;  the  second  being  occupied  with  plates  45 
to  62  inclusive,  illustrative  of  designs  for  farm-steadings,  for  water,  horse,  and 
steam-power,  adapted  for  fai'ms  of  various  sizes,  including  the  design  for  which  the 
Author  obtained  the  Highland  and  Agricultural  Society's  Gold  Medal. 

General  details  of  construction  and  descriptions  of  each  plate  are  added  ;  and  in 
the  preparation  of  the  work  every  pains  has  been  taken  to  produce  a  practical  and 
useful  volume,  calculated  to  meet  the  wants  of  the  present  time. 


Ill  Crovcn,  8fO,  xcUh  up'.cards  of  500  Engravings  on  Wood.    Second  Edition,  price  Qs.  6d., 

THE  HANDBOOK 

OF 

THE  MECHANICAL  ARTS: 

CONCERNED  IN  THE  CONSTRUCTION  AND  ARRANGEMENT  OF  DWELLINGS  AND  OTHER  BUILDINGS, 
WITH  PRACTICAL  HINTS  ON  ROAD-MAKING  AND  THE  ENCLOSING  OF  LAND. 

By  R.  SCOTT  BURN,  Engineer. 

Although  the  agriculturist  is  not  generally  conversant  with  the  operations  and 
processes  connected  with  the  mechanical  arts,  still  numerous  instances  are  sure  to 
arise  in  every-day  practice,  in  which  even  a  slight  knowledge  of  them  would  be 
of  great  pecuniary  value.  The  various  operations  demanded  by  the  exigencies 
of  farm  life,  and  the  numerous  claims  made  on  the  mechanical  ingenuity  and 
abilities  of  the  farmer,  tend  to  render  a  work  peculiarly  valuable  to  him  which 
bears  on  those  branches  of  the  mechanical  arts  which  are  in  the  most  frequent 
requisition.  This  desideratum  the  present  work  is  designed  to  supply.  Every 
care  has  been  taken  in  the  preparation  of  the  working  drawings  vith  which  the 
work  is  profusely  illustrated,  and  by  judicious  compression  of  materials  to  present 
a  mass  of  practical  information  which  will  enable  the  reader  to  carry  on  many 
operations  without  involving  the  expense  of  hired  labour.  The  following  are  the 
divisions  of  the  work  : — 

(1.)  House  arrnnsement  and  conveniences.  (2.)  Building  specifications — bills  of  quantities  and  estimates. 
^.3.)  Fireplaces,  stoves,  and  cooking-ovens.  (4.)  Chimneys.  (5.)  Ventilation.  (6.)  Water-closets.  (7.)  Water — 
Its  qualities  and  tiltration.  (8.)  Cisterns.  (9.)  Foundations  and  drains.  (10.)  Solid  f,'round-tloors.  (11.;  Log 
cabin  or  shanty.  (12.)  F'rame- houses.  (13  )  Pise,  or  hard-ran. aied  earth.  (14.)  Unburut  bricks.  (15.)  Brick- 
setting.  (16.)  Stone  walls— construction.  (17  )  Fire-proof  construction.  (18.)  Theory  of  carpentry.  (19.)  Prac- 
tice of  carpentry.— Joints — floors— roofs — i)artition.s— gates  and  bridges.  (20.)  Iron -framing— roofs  and  columns. 
(21.)  Joinery  tools — niotildinirs- doors — window.s— staircasing.  (22.)  Smith-work.  (23.)  Practical  mechanism, 
and  the  fitting  ar.d  construction  of  rnacliines.  (24.)  Brickmaking.  (25.)  Roof-covering. — Exterior  and  inte- 
rior finishings. — Plastering. — Painting.  (2(1.)  Mortars.— Concrete.— Cements.  (27.)  Enclosing  of  land. — Feuces. 
(2S  )  Road-making.    (20  )  Well-siaking.   (30.)  Farm  and  agricultural  buildiugs.  Index. 
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Fifty-second  Edition,  price 

A  CATECHISM 

OF 

AGEICrLTI  EAL  CHEMISTRY  AND  GEOLOGY. 

By  JAMES  F.  W.  JOHNSTON,  F.R.S.E.,  Sec. 

The  object  held  in  ^-iew  in  compiling  the  present  little  work  was  the  preparation 
of  a  manual  sufficiently  elementary  to  be  used  even  in  our  humblest  schools,  yet  so 
precise  and  comjDlete  as  to  constitute  in  itself  a  complete  course  of  instruction  in 
the  applied  science  of  which  it  treats.  The  reception  it  has  experienced,  as  exem- 
plified in  the  issue  of  a  Fifty-second  Edition,  may  be  held  as  proof  that  in  general 
estimation  it  has  achieved  its  aim. 

The  Work  is  arranged  under  the  following  sections,  in  the  form  of  question  and 
answer,  and  is  amply  illustrated  by  diagrams  : — 

(1.)  General  relations  of  the  plant,  the  soil,  and  the  animal  (2.)  Compound  substances  of  which  the  organic 
part  of  plants  and  animals  consists.  (3.)  Elementary  bodies  of  which  the  compound  substances  contained  in  the 
organic  part  of  plants,  animal*,  and  soils  consist.  (4.)  Of  the  organic  food  of  plants.  (5.)  Composition  and 
properties  of  water,  ammonia,  and  nitric  acid.  (6.)  Corapositioa  of  woody  fibre,  starcli,  sugar,  gnm,  and  huniic 
acid,  and  how  they  are  formed  in  the  plant  or  the  soil.  (7.)  Composition  of  fat,  gluten,  and  fibrin,  and  how 
they  are  formed  in  the  plant  and  the  animal.  (8.)  Substances  of  which  the  inorganic,  mineral,  or  incombustible 
p;irt  of  soils,  plants,  and  animals  consists.  (9.)  Origin  and  general  characters  of  soils.  (10.)  Improvement  of 
the  soil  by  deep-plougiiing,  subsoiline,  and  draining.  (11.)  Composititm  and  material  relations  of  the  inorganic 
part  of  the  soil  and  the  plant  (12.)  Effect  of  cropping  upon  the  soil.  (13.)  Vegetable  manures.  (14.)  Of  the 
parts  of  animals  used  as  manures.  (15.)  Of  the  droppings  or  dung  of  animals.  (16.)  Of  saline  and  mineral 
manures.  (17.)  Of  limestone,  and  of  the  burning  and  use  of  lime.  (18.)  Of  the  proportions  of  starch,  gluten,  and 
fat  contained  in  the  crops  which  the  farmer  usually  reap.*.  (19.)  Uses  of  the  starch  of  our  crops  in  the  feeding  of 
animals.  (20.)  Uses  of  the  gluten,  fat,  and  mineral  matter  of  plants  in  the  feeding  of  animals.  (21.)  Of  milk  and 
dairy  produce,  and  the  feeding  of  milk  cows. 


Seventh  Edition,  greatly  enlarged,  price  6s.  6d. , 

ELEMENTS 

OF 

AGPJCrLTUEAL  CHEMISTRY  AXD  GEOLOGY. 

By  JAMES  P.  W.  JOHNSTON,  F.R.S.E..  F.G.S.,  &c. 

JiAifT,  it  was  apprehended,  might  be  deteiTed  by  the  voluminous  appearance  of  the 
Author's  larger  work  ("  Lectures  on  Agricultural  Chemistry  and  Geolog}',")  from 
giving  due  attention  to  the  subject  ;  and  partly  for  the  sake  of  these,  partly  to  pro- 
vide a  cheap  and  accessible  hand-book  of  the  subject,  the  present  work  was  designed 
and  executed  by  the  Author.  Though  styled  "  Elements,"  however,  the  book  is 
not  in  the  strict  sense  of  the  word  an  elementary  one,  otherwise,  at  least,  than  as 
the  student  may  proceed  at  once  to  it  without  the  slightest  previous  knowledge  of 
the  subject.  It  might  safely  have  been  called  HandV)ook  of  Agricultural  Chemistry 
and  Geology,  inasmuch  as  it  presents,  in  a  condensed  rather  than  an  abridged  form, 
the  entire  subject  it  professes  to  take  up. 

The  work  is  divided  into  sections,  of  which  the  following  is  a  brief  outline  : — 

(1.)  Object  of  the  farmer — what  the  sciences  can  do  for  him— organic  and  inorganic  substances— relative  pro- 
portions of  elementary  bodies  contained  in  plants.  (2.)  Forms  in  wliich  the  organic  elements  enter  into  plants. 
(3.)  Structure  of  plants.  (4.)  Inorganic  substances  of  plants.  (5.)  Of  soils.  (6.)  (7.)  (8.)  Direct  relation  of 
geology  to  agriculture.  (9.)  Of  the  physical,  chemical,  and  botanical  relations  of  soils.  (10.)  Ofthegenerai 
improvement  of  the  soil,  and  how  the  practical  man  wUl  commence  such  improvement.  (11.)  Mechanical  methods 
continued.  (12.)  Improvement  of  the  soil  by  planting,  and  by  the  growth  of  wood.  (13.)  Chemical  metliods  of 
improving  the  soil— Manures— vegetable  manures.  (14.)  (15.)  Animal  manures.  (16.)  Relative  theoretical  valiaes 
of  difiFerent  animal  manures.  (17.)  Saline  and  mineral  manures.  (18.)  W)jy  these  are  required  by  the  soil.  (19.) 
Use  of  lime  in  agriculture.  (20.)  Improvement  of  the  soil  by  paring  and  burning — do.  by  irrigation.  (21.)  The 
products  of  vegetation.  (22.)  Average  composition  of  root  and  green  crops.  (23.)  Of  "milk  a;:d  its  products. 
(24.)  (25.)  Of  the  fattening  of  animals. 
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EXPERIMENTAL  AGRICULTURE ; 

BEI>'G  THE  RESULTS  OF  PAST,  AND  SUGGESTIONS  FOR  FUTURE  EXPERIMENTS 
IN  SCIENTIFIC  AND  PRACTICAL  AGRICULTURE. 

By  JAMES  F.  W.  JOHNSTON,  F.R.S.E.,  &c. 

In  the  other  works  by  the  same  Author  there  has  been  embodied  all  that  is  known 
with  any  degi-ee  of  certainty  in  regard  to  the  application  of  chemistry  to  agi-icidtiu-e. 
There  are,  however,  a  variety  of  important  points  about  which  there  is  as  yet  much 
obscui'ity,  and  a  vast  deal  altogether  unknown.  To  explain  these  in  as  far  as  they 
are  capable  of  being  immediately  elucidated  by  experiment,  is  the  scope  of  the 
present  work.  From  the  considerations  dwelt  upon,  a  variety  of  suggestions  as  to 
experimenting  in  the  field  and  the  feeding-house  are  evolved  :  these  are  presented 
in  such  a  way  as  to  point  out  to  practical  men  what  they  may  do  for  the  advance- 
ment of  the  art  of  agriculture.    The  following  are  the  leading  jDoints  elucidated : — 

(1,  2.)  The  knowledge  necessary  in  a  suggester  and  maker  of  experiments.  (.3.)  How  experiments  are  to  be 
made  and  judged  of.  (4.)  Influence  of  circumstances  on  the  result  of  experiments.  (5.)  Preliminary  considera- 
tion connected  with  the  making  of  experiments.  (6.)  Experiments  with  sulphuric  acid,  and  with  the  sulphates 
of  potash,  soda,  lime,  magnesia,  and  iron.  (7.)  Experiments  with  gypsum,  and  the  .<ulphates  of  magnesia  and 
iron.  (8.)  Do.,  with  chloride  of  potas-ium.  and  wiih  common  salt.  (9.)  With  the  chlorides  of  magnesium  and 
Ciilcium,  muriatic  acid,  and  the  fluoride  01  calcium.  (10.)  With  the  carbonates,  phosphates,  silicates  of  potash 
and  soda.   (11.)  With  the  nitrates  of  potash,  soda,  lime,  and  magnesia.   (12.)  With  the  salts  of  ammonia. 


Foadh  Edition,  2s., 

INSTRUCTIOXS  FOR  THE  AXALYSIS 

OF 

SOILS.  LIMESTOXES.  AXD  MAXURES. 

By  JAMES  F.  W.  JOHNSTON,  F.R.S.E.,  &c. 

This  work  is  intended  as  a  first  help  to  practical  and  economical  chemical  analysis 
— and  its  value  in  this  and  other  obvious  ways  to  the  farmer,  the  pharmaceutical 
chemist,  the  youthful  student,  and  to  rural  training-schools  and  agi'icultural  labora- 
tories, vnH  be  seen  by  a  perusal  of  the  following  brief  notice  of  its  contents  : — 

(1.)  The  work  opens  with  a  chapter  showing  how  the  physical  properties  of  the  soil  are  determined.  (2.)  Hew 
its  organic  matter  is  estimated,  (3.)  and  its  saline  matter  examined.  These  are  followed  by  (4.)  a  chapter  on  the 
estimation  of  the  s;\line  matters,  and  an  eximaiuaiion  of  natural  water  ;  (5.)  and  its  earthy  matters  ;  with  notes 
on  tile  and  fire  clay.  (6.)  The  analysis  of  ores  by  measure  is  then  di?cussed.  (7.)  General  remarks  on  the  analy- 
sis of  soils,  with  practical  suggestions  thereon,  follow.  (8.)  The  analysis  of  hmestones  and  marls,  and  (9.)  of 
saline  manures,  next  succeed  ;  and  the  work  closes  with  (10.)  an  examination  of  bone  mauiu-es,  guanos,  and  oil- 
Ciikes. 


In  small  Octavo,  pTice  65., 

THE  LSE  OF  LIMe'iX  AGEICILTUEE. 

By  JAMES  F.  W.  JOHNSTON,  F.R.S.E.,  &c. 

This  work  is  designed  to  throw  together,  in  a  convenient  foi-m,  the  results  of 
practice,  and  the  suggestions  of  theoiy,  in  the  use  of  a  substance  which  has  been 
called  the  basis  of  all  good  husbandry,  so  important  a  pai-t  does  it  perform  in  its 
practice.  The  points  discussed  are — the  use  of  lime  in  its  application  to  the  soil  ; 
the  artificial  stjites  in  which  these  are  made  ;  an  investigation  into  the  points  as  to 
whether  it  is  indispensable  to  the  fei-tility  of  the  land  ;  and  when  it  should  be 
applied.  Its  efi*ects  on  the  soil  and  the  crops  are  then  stated,  followed  by  a  notice 
of  the  theory  of  its  action  ;  its  exhausting  influence  on  the  soil  ;  the  length  of  time 
which  it  acts  ;  and  its  effects  on  animal  and  vegetable  life  ;  the  work  concluding 
with  two  elaboi-ate  chapters  on  the  use  of  lime  as  a  sulphate  and  a  phosphate. 
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1)1  Tico  vols,  crown  ^vo,  irrice  lis.  Gd., 

■WITH  ILLUSTRATIONS  ENGRAVED  ON  WOOD, 

THE  CHEMISTRY  OE  COMMON  LIEE. 

By  JAMES  F.  W.  JOHNSTON,  M.A.,  F.R.S.E.,  &c. 

A  X EW  Edition,  edited  by  G.  H.  LEWES,  Author  of  the  "  Physiology  of  Common  Life." 

The  common  life  of  man  is  full  of  wonders,  Chemical  and  Physiological.  Most  of 
lis  pass  through  this  life  without  seeing  or  being  sensible  of  them,  though  every 
day  our  existence  and  our  comforts  ought  to  recall  them  to  our  minds.  One  main 
cause  of  this  is,  that  our  schools  tell  us  nothing  about  them — do  not  teach  those 
parts  of  modern  learning  which,  "would,  fit  us  for  seeing  them.  What  most  con- 
cerns the  things  that  daily  occupy  our  attention  and  cares,  are  in  early  life  almost 
sedulously  kept  from  our  knowledge.  Those  who  would  learn  anything  regarding 
them,  must  subsequently  teach  themselves  through  the  help  of  the  press  :  hence  the 
necessity  for  a  Popular  Chemical  Literature. 

It  is  with  a  view  to  meet  this  want  of  the  Public,  and  at  the  same  time  to  supply 
a  Manual  for  the  Schools,  that  the  present  work  has  been  projected.  It  treats,  in 
what  appears  to  be  their  natiu-al  order,  of  the  air  we  breathe  and  the  water  we 
DRINK,  in  their  relations  to  human  life  and  health — the  soil  we  cultivate  and 
the  plant  we  rear,  as  the  sources  from  which  the  chief  sustenance  of  all  life  is 
obtained — the  bread  we  eat  and  the  beef  we  cook,  as  the  representatives  of  the 
two  grand  divisions  of  human  food — the  beverages  we  infuse,  from  which  so 
much  of  the  comfort  of  modern  life,  both  savage  and  civilised,  is  derived — the 
sweets  we  extract,  the  history  of  which  presents  so  striking  an  illustration  of  the 
economical  value  of  chemical  science — the  liquors  we  ferment,  so  different  from 
the  Sweets  in  their  action  on  the  system,  and  yet  so  closely  connected  with  them  in 
chemical  history — the  narcotics  we  indulge  in,  as  presenting  us  with  an  aspect 
of  the  human  constitution  which,  both  chemically  and  physiologically,  is  more 
mysterious  and  wonderful  than  any  other  we  are  yet  acquainted  wdth — the  odours 
WE  ENJOY,  and  the  smells  we  dislike  ;  the  former  because  of  the  beautiful  illus- 
tration it  presents  of  the  recent  progress  of  organic  chemistry  in  its  relations  to 
the  comforts  of  common  life,  and  the  latter  because  of  its  intimate  connection  with 
our  most  important  sanitary  arrangements—- what  we  breathe  for  and  why  we 
digest,  as  fimctions  of  the  body  at  once  the  most  important  to  life,  and  the  most 
purely  chemical  in  their  nature — the  body  we  cherish,  as  presenting  many  strik- 
ing phenomena,  and  performing  many  interesting  chemical  functions  not  touched 
upon  in  the  discussion  of  the  preceding  topics — and  lastly,  the  circulation  of 
MATTER,  as  exhibiting  in  one  view  the  end,  purpose,  and  method  of  all  the  changes 
in  the  natural  body,  in  organic  nature,  and  in  the  mineral  kingdom,  which  are 
connected  with  and  determine  the  existence  of  life. 

"  All  will  concur  in  admiring  the  profound  thought  which  has  ennobled  so  many  familiar  things,  and  has 
even  tinged  the  commonest  process  of  household  life  witli  the  hues  of  novelty-  and  surprise.  The  work  deserves 
to  be  universally  i-ead." — British  Qv.aHerly  Review. 


In  Octavo,  with  22  Engravings,  "price  30s. , 

THE  CHEMISTHY 

OF 

VEGETABLE  AND  ANIMAL  PHYSIOLOGY. 

By  Dr  J.  G.  MULDER, 

Professor  of  Chemistry  in  the  University  of  Utrecht. 

Translated  by  Dr  P.  F.  H.  FROMBERG  ;  with  an  Introduction  and  Notes  by 
Professor  JOHNSTON. 
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STABLE  ECOXOMY.    A  Treatise  on  the  Management 

of  Horses  in  relation  to  Stabling,  Grooming,  Feeding,  "Watering,  and  Working.  By 
JOHX  STEWART,  V.S.    Seventh  Edition,  foolscap  8vo,  price  6s.  6d. 


ADVICE   TO   PURCHASERS  OF  HORSES.  By 

JOHX  STEWART,  V.S.,  Author  of    Stable  Economy."    In  foolscap  8vo,  price  2s.  6d. 

IXTRODUCTIOX  TO   METEOROLOGY.    By  D.  P. 

THOMSOX,  M.D.    Svo,  with  Engravings,  12s.  6d. 


AIXSLIES  TEEATISE   OX  LAXD-SURYETIXG. 

A  new  and  enlarged  Edition,  edited  by  WILLIAM  GALBRAITH,  M.A.,  F.R.A.S.  One 
Volume  Svo,  ^\-ith  a  Volume  of  Plates  in  4to,  price  21s. 

"The  best  book  on  surveying  with  which  I  am  acquainted."'  —  W.  Rutherford,  LL.D.,  F.R.A.S., 
Royal  Military  Academy,  Woolwich. 

THE  PREPARATIOX  OF  COOKED  FOOD  FOR 

THE  FATTEXIXG  OF  CATTLE;  and  the  Advantage  of  Using  it  along  with  Cut 
Straw,  Hay,  Tm-nips,  or  other  Vegetables.    By  T.  HARKXESS.    Price  6d. 


DWELLIXGS  FOR  THE  WORKIXG  CLASSES  : 

Their  Construction  and  Arrangement,  with  Plans,  Elevations,  and  Specifications,  sug- 
gestive of  Structures  adapted  to  the  Agricultural  and  Manufacturing  Districts.  By  R. 
SCOTT  BURX,  Engineer.    In  Quarto,  with  numerous  Diagrams,  3s. 

AGRICULTURAL  LABOURERS  AS  THEY  WERE, 

ARE.  AXD  SHOULD  BE,  IX  THEIR  SOCIAL  COXDITIOX.  By  the  Rev. 
HARRY  STUART,  A.M.,  Minister  of  Oathlaw.    8vo.    Second  Edition,  Is. 


SIX  LARGE  SHEETS  and  SIX  AXXUAL  REPORTS, 

COXTAIXIXG  WORKIXG  DRAWIXGS  OF  AGRICULTURAL  LABOURERS' 
DWELLIXGS,  with  detailed  Schedules  of  Measm-ement  and  Specifications.  Published 
by  the  Association  for  Improvement  of  Agricultui'al  Labourers'  Dwellings. 

Sheet  1st. — Two  Designs  for  a  Single  Cottage,  vdth  Schedules  of  Measurements. 
„      3d. — A  Design  for  a  Pair  of  Cottages,  with  Schedules  of  Measm-ements. 
„     6th. — Design  for  a  Pair  of  Two-Storey  Cottages,  with  Schedules  of  Measure- 
ments. 

„     7th. — Two  Designs  for  Pairs  of  Cottages. 

,,    9th. — Contains  Figures  of  Details  for  Cottages. 

,,  10th. — Designs  for  Single  and  Two-Storey  Cottages,  and  an  old  Cottage 
converted  into  a  Porter's  Lodge. 
These  Sheets  contain  the  most  approved  Designs  for  Labourers'  DwelHngs,  and  furnish 
facilities  for  obtaining  accurate  estimates  of  the  cost  of  erection.    Price  Is.  each  Sheet;  or 
Six  Annual  Reports,  Is.  each. 

Oif   THE    MAXAGEMEXT  OF  BEES.      By  Dr 

MACKEXZIE,  EHeanach.    Price  id, 

DAIRY    MAXAGEMEXT,    AXD    FEEDIXG  OF 

MILCH  COWS:  being  the  recorded  Experience  of  Mrs  AGXES  B.  SCOTT, 
Winkston,  Peebles.    Price  Is. 


A   MAXUAL   OF  VILLA   GARDEXIXG.  By 

CHAS.  M'INTOSH,  Author  of  the  "  Book  of  the  Gaiden."    In  One  Vol.  Crown  Svo. 

.  [In  the  Press. 
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